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(57) Abstract: Novel fused imidazole compounds of general formula (I), 
pharmacologically acceptable salts thereof, or hydrates of both, exhibiting 
adenosine A2 receptor antagonism and being effective in the prevention and 
treatment of diabetes mellitus and complications of diabetes; wherein R 1 is 
optionally alkylated amino or the like; R 2 is hydrogen, alky!, or the like; R 3 
is optionally substituted aryl, a pyridinone group, a pyrimidinone group, or 
the like; Ar is an optionally sybstituted aryl or heteroaryl group, or the like; 
and Q and W are each independently N or CH. 



o 



IlIIIIIIDlllIlllllll 



iinmiii 




(84) ffiSa(E«;: a-0-y/m»(AT > BE > CH,CY,DE, GrPCrfi-Vv h©#HI=»«**fCL^ ra-Kittil 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). <Ofi<< ¥ J — V J 



rtzt>*>. (i) 

R 1 



7)V*)l^ 7)^tr-)V^ T^-frS* AfD/'J-M, 
TViTt)«t^> 7 'J Hat d 7 U -Mft i' ^, §&&TM\tm-%. 



(57) 




(I) 



WO 01/02400 



PCT/JPOO/04358 



mmm 

mmffi&m&o^pj • mmm\zm-r%. mks¥l<w:75V->>a2£«#7> 

T££:#;Le>nTV>5 (MrS^$A« 1 9 8 84?g«Hti3J&) . «B#H4 

akagi.H. et ah. Invest. Ophthalmol. Vis. Sci. 37#, 1311-1321 and 2165-21 
76, 1996) c 

«GSeK**H4t"*4>fc< t$>4-D(Dg®W. Ah A2a, A2b£J;tfA3£:ft'L 



l 



WO 01/02400 PCT/JPOO/04358 

Xfg}?$tt5 (Fredholm. B. B. et al., (1994¥). Pharmacol. Rev. ,' 46#. 143 
-156H) . 1979^lC7xy S/>£&mt&"H&mftmt77 : -\'-b ^2? 
— fe*H4tcSo'^TA143cfc^A2^^^^nfc(Van Calker. D. et al.. (1979^), 

J. Neurochem, 33#. 999-1003H) . kl^mtT'fJ 
7t; v>A27d*^7> hTfe-5NECA^CGS-21680lr^-r^llfntt^^^®^ 
^lwSo*^TA2a*3ctt/A2b©-9-7 f ^-f ^Zftm^tltz (Burns, R.F. et al., (1 
986^), Mol. Pharmacol.. 29#, 331-346H; Wan, W. et al. . (1990¥). J. 
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fc&7) ADy>R?, «S£fcteCl~C4 7;U*;i'gTS&$nT^T 

t)«t^c 3~c 8 7;^-;i/S^ 2) Any^f, zK&g*fcttc i~C4 

7MJHTli$nT^tt)«k^C3~C8 7;^-JH. 3) ADy>^ 
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^-C1-C4 7;WV1, £fcteb-3) B&S£WLWC ! b«J:V>C 3~ 

c 6 o7;w+;v*T?fiHft$nTiiTt> 2-yt kp-2-**v tru ^ 
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(sw. l\ R\ r 3 > Ar, Q&&v*\zm&&mzRC&&*n*tiM&rz. ) 

£ n§ < 5 V k° U v >l§^* (A4) §7$;fbtS:iMtt^ - 

.fin- -4 s - 





(A4) 



14 



WO 01/02400 



PCT/JPOO/04358 




(A5) 



(it*, ia r 2 , r\ Ar. Q&&m\tmz%.m\z.mcm$: j tft j enMyt-fz>o ) 

£ n-5 7 ^ J < S ^ V/ k° U x >!§ (A5) £ fc te^<D& t> u < tt-tn e> © 
*fP*0«jft*fe : ±IBH43^TR 3 ^N-C 1 ~C 8 7;i/*;l'-2-:**V fc!U 

;i/ST $> * 7 = j <i % V s J tr u v >K3M*: (A5) s ft tt-t <&« *> u < te*n e> 0 



(5£*, R'ttl) i£&WL=f-* 2) tK^S, 3) Any>J^T, 4) g&SSrWL 
T^T s b<kViCl-C8 7;^;i'*. £fctt5) £-NR«R 5 (3£«K R^cttKR 5 

x^j&^n&c 2~c 5©ta?ncD^t>c7 5 ;i^fi*t?>. conttKft** 

y>I^T*m$£nTl>Tt>ck^C 1~C 4 7^;i'STS^$nTViT ; b e k 




o 



(C2) 
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R 1 




(C3) 

ckV^C 3~C Sv-^DT^^JU-C l~C4 7;i/^Jl'S, ^fcteMK^LT 
l,>TfcJ;V>C 3~C 6 y^DT^S^f 1 *^ R', 3$ 




HJSsS (i) ksht, R\ R 3 ££tfAr<z)£fg[;:jl£n3 rstftS*^rLT^ 

Tfccfc^xOT'J-;^ IttSSWbTWbi^C 1~C 87;Wi^ 
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->7 yg; yyMM'f-^ gm®.^ s^mu^ti.^^ntfy^ 

□ pwug, 2, 2. 2-hU7;w^DX5 1 ;i'S^^^ADy>'fb7;i/^;PS ; 

^nik^x;^ ^s>V-( )Vm^E07^)Vm ; k h'o^v^^^S, 
k KD^x^ak k h'D^y7*DtW<!:£©k Ho^y7JWH ; 7 

5;l;7y'JyX^S, 7-£3 L -7x:;i'S> knUyxM, k^UyXjH, 
A*-k Ho7iftfx;l'S, k^ v-;i/g&£<ft^tK75 y" S ; 

; * h^v^l/fcJl'g. xh^y^Jl/fc;H, 7ak;k#;i^x:;kS& 
t*(D7;vxi^->^;v^xi;i/S ; fcjw^-nws ; pWi/^w^-f ;ug, 

y-r;w7sya^£cD7->;P7sys ; M&^fctec i~C4©7;m^« 

t*(D7;i/^;P7N;i/*-jus ; ^>-k>7Ji/#— ;P3> p- n^x^^x^ 
^<t*cD«iaM^/iM^7U-;i/7;i/^x:;i,s ; 7x-;us> hj;u», 7x 
vu;u*^t*©^TO^fc«s^7U-;i/S ; ko-;i/S, k^/u^s, -f 
$^/u;H, m^/u^s, xh^vu^s, 5F7v*'j;i/S, ku-7^8, 
ku^v^s, k^v-^s^<Jf©Mg^*^«^^T-o7 , j-;i'S ; 
^+y7;v*JH ; y h^v^tfxjM^s, ih^y^M^JM^ 
y h^v^l/tfxjux^S&^OT MiW+y* ;i.#xji/7 J^JP 

□ D^>v;i,s^«i:(D7U-;u7;i/^;i'S ; tru^M^s, ku^ux^ 1 
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R 1 , R 2 43cfc^l 3 (D^«Me»n^C 1-C4, Cl-C6$ftttCl-C87 

yat°;l/S, n-7'^S, <1V7?-)V&* sec-T^US, tert-^^S, n-^ 
>^;U£, 1. 2-i?*7)V7u&V&* \,]-P^)Vzfu]d)lM. 2,2-^*^)1 
zfu\Dl&, 2-x.?)Vzfn\i)Vm* n-^vJI^S, 1. 2-> ? ^5 1 ;U-/5 1 ^S, 2,3 

-p^W-x^yptr^S, n-^^;WS, 1, l-v^^;^>^S, 2-x 

R\ R^iM 3 ©^il:*bnSy^n7;^MtH P^P t°;US, 
v^^p^^S, v^d^s>^^S, y^OA+yJH, y^D^^MX 

R'©£8K:*e>*U>C 3 ~C 6 ->y* DTMJl'-C 1 ~C47MJHt«> 

±fciB'«fcC l-C4 7^;VS^->^ci7°oh 0 ;US> y^D7'^H. ->£ 
R 2 ££tfR 3 <Z)£iilC^£n3 C 3 ~C 8 7;i^x;US£. 

<7)7;u>r-;US, ^Atfl-^p^x;PS, 2-7°n^-;i/S, -fy^p^x^S, 
2-^^;Wl-7°D^^;US> 3-^^^-l-7°D^XJl/S, 2-^^ l ^-2-7 p p^x;i. 
3-^5 1 ;U-2-7'P^x;i/S, l-7f-JH. 2-7*xx;|/g, 3-7r-JH^ 
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frzmmznzm. i>*M))/& t7h-fM, b^-oi/S. tKoyh 
mmznzm. 7o^jh, r/^^i, -n^v-oi'g, -tv-d^/w^ 

V-r;US> /\ f -cWJPS, bi^o -o-r ;i^S, fin-i jimmot Ko*->;fr;u 

# >&g u < &7 ;m * : s% RiV £ ft 5 sx te#»7 s j mfr b 

R 3 ^J;i;Ar©5t#lC^bft-2>fi^S§WUT^Tt><kV^xD7U-;USH 

u;us, ^wj^g, 7^-77 'j;i>s, < v^+)-yu;i/S, -fs^7'j 

jv&. < v^>7:7^-;i,g. ^>7-f s^/U^g, -f >^*7'j;us, ^> 
7HJ77u;i/g, ^>7^77u;i/g, ^>v*^-+-t>-7u;i/S, */u;us 

±IS^xa7U-;i'g©5^SM^£^W1"3^7a7U-;i'SI~ 
5 ^ $> 5 -NH- ^ * 7 £ t> S OTf -5 0 
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xxjM^Mk hlWk 7x*3Sn^©m$S£WLT^Tt>£^7xX>l, 
STS$£tt£C 1~C 8 7;Wl/g> 2, 2. 2- h U ^ □ □ X3MK 2-3- Kx 
^k^cDAO^XfcC 1 ~C 87;Mp;US, hVtD^JW^y^^K 7-fe 

**->*3Mk l-Tth^vlfJK 2-7-fe b^vx^k l-tfAD^kt* 
->X3Mk 2-tV\*a^Jk**vX?S>l/&£cDC l~C87JW/-fM^yC 

1 ~ c 8 7 ji^ws, h-r^^v-x^k ^y^x^ywjkt^v;* 

3\>k i-A°;ks h<;i/^^vx^^^©Kii7;k*y<>i^^->c i~C8 
7;i/^;i/S> ^ b*v#;k**xji/:*+->*^;k i-7>*v#;ktfxjk*=p-> 
x^Jk 1- (-rv7°D^^->*;k^x;i/^v) x^;m©c i~c 8 7;kP 

+y^3^-M+yC 1~C 8 ^k^v'^Jk 2-^;k^^ 

:>X3^ft£©#;k^->C 1~C 8 7;U^;k*> 3-7 ^ 'J yJ^©Ar0 7 

u - ;H , 4- v u ~> jki-4- -> ^ > w ;k** -> ^ =f-M± a omWiM £ ^ t x v> 
xfcci;v^> > /'f;^^->c i~c 8 7;b^;i'S, (5-^^;i/-2-^v-i. 3- 

1-v £ D^\^v;kT-ti^;k^^->X^;k^i:(Dv 0 U7 )\>*)VW$kC 1~ 

c 8 7;kt>/<Jk^4vC i~c 8 7;P^;bS> i-v^d^^m-*^^ 
#x;k^^vx^;u^£(0i>^o7;^;w^4 i v*;k^x;k^^->c 1 ~c 8 

7;l^^S&££;&tf£££#T€&. 3EKHI*«7 = Hi^T^T^J; 
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1 ~C 4 7;b*JVgTB&3ttT^Tfc«fc^. 

R'tti) 7K*^ 2) 3) Any>js^, 4) e$g£*r 

UTViTt)«t^Cl-C8 7;WI/S> £fc«5) i£-NR 4 R 5 (5*;*, R 4 :fc«ktfR 5 
teR-*fcttffiIifcoT**]SFT\ C1~C8 7MJH« &U<teC3~C 

T^tlSC 2~C 5 0ffifP05R^7 5yS*^«*-r*. dOStte&g&IC 

y>jsc^Tfitfe$ttxivrt>«kv>c i~c 4 7;^^s _ ea^$nTv^Tt)J: 

V*. ) fciSftU »*L<tt2) 7KBI& 3) AD^r>gf, 4) g&&£W 
UTViTt)cfc^Cl-C8 7;WPS, £&tt5) 5£-NR 4 R 5 (5t4\ R 4 43£tfR 5 
ttH-^&ttffia&oT**®?* C1~C8 7^M. £L<teC3~C 

TJ^fiJtStl^C 2~C 5©ffllBOHJR7 5yS€r* , *i**. ilO^ttSESSI® 

y >^ THlft $ ftX fe ck U C 1 ~ C 4 7 Jl^ JPSTSIftS *IT *> «t 
V> e ) £«i*U cfcO»£L<te2) 7mS, 4) «SlS*WbTViTfcJ;Vi 

*fcli5) :£-NR 4 R 5 (5£<^ R 4 £cfc 1^*1*1 
R&^TTKJRSC^ C1~C8 7;WH. fcL<ttC3~C8y^D7M 

^nx^xfeck^c i—c4 7;wwS"casiS4 v iTViT s t)«tvi. ) fc^ftu 

tt5) 5£-NR 4 R 5 (3^ R 4 *3d:lM 5 ^|pI-^fcmi^oX7j<»^ C1~C 
8 7J^JH, t) l< «C 3 ~C 8 07MJH5:l*t*^> *fctt*S . 

^iTi^i$ifi-^o«wc 2~c 5 (Dmtuommy ^ y 
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^W ! b < k<, 2 ^z/vnfy&T-vm&znx^Th^c i~C4 

5£-NR<R 5 (5£<K R 4 *±m s ttP3-*fcttffia35i:oT7K*S^ C1~C87;U 

JWgTfi&SttTV>Tt>«fcV>. ) SJtfcf*. 
^T*, R 2 ttl) TK^JH^, 2) Aoy>If, 3) S-NR 6 R 7 (5£«K R $ &£ 

)Vm. hL<\tC 3~C 8 S/^D7JP*;P***>*T**^ ^fc«R 6 *5«t^R ? 
C4 7;WVSTB&SftTV>TfcJ:l>. ) . 4) AD^M?. 7jc&g, c 

i ~c 4 7;u^;ps*fcttc 3 ~c 6 s s>? nyjv^jvmxm^nx^xh^ 

ViC2~C8 7;U^-;bS, 5) ADy>gf« zftBSSfcttC 1-C4 7JI/ 

+;i/ST«tsi3nT^Tt)j:v»c3 — C8 7;wy— 6) AD$*>ISC-t\ 

tlTWb«fcViC 1~C 8 7;H3^->S£;f«*U flF*L<lil) zK&EC'tn 
2) /\ny>Bf, 4) AD^>Hf, zKK^ Cl~C47^;WS*fc« 
C 3~C 6 y ^ O 7 Jl/+JHTII^ m^T t)<t C 2 ~ C 8 7 
5) ADy>gf, 7K»S*fcttC 1~C 4 7JU^;UST'g^$nT^T : bct 
UC3~C8 7;^-;H, 6) Aoy>gf, *KS*fcttC \~C47)V 
^UTtiSnT^Tfei^C 1~C 8 7^*;i/S. £fctt7) ADy>M . 
TKKSSSfcttC 1~C 4 7;WUSTBIftSnTUTt)J:^C 1~C 8 7 

;io*->8£*i*U «k0»*t<tti) 7K^^ 2) Any>Kf, 4) 
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Any 7jc^S> CI— C4 7;WPS*fc«C3~C6->i7D7J^ 
Kg£fc«C 1~C 4 7^^^ST-S^$nTV^TfeJ;^C 

s, tit\$7) ADy>Bf, 7KKSifc«c i~c4 7;wuSTSSi$n 

T^Tt)«tViC 1~C 8 7;U^+'>S^iS^L/, $ * L < li 1 ) zKSS® 
^ , 4) Any>J8(^ *B6S, C l~C4 7;U^;US^fcliC 3~C6->^7 

□ 7;Wl'STS&£ftTV>Tt>«fc^C 2~C 8 7;M^;i/g, 6) Aoy> 

ISC^ *&S*fcttC 1~C 4 7;^;i/STM^^nTViT ! bctViC 1~C 8 

fi&SttT^-CbJ^C l~C8 7JHi^->S£:t<*U $bHJ;D»Sb< 
ttl) 4) AD^>Ef, 7K^S, Cl-C4 7M;H^fc«C 

3 ~ C 6 ->77 n 7;WVgTB&£*lTlvr t>«fc l> C 2 ~ C 8 7^^-^S> 

Sfctt6) ao^hc^ *KSSfcttc i-c4 7;p*;PSTiiasnT^ 

Tt>«fc^C 1 — C 8 7MJH^lftl/. C*l«fc?)fl t *L<ttl) 'jkSSfC^ 

*fcfi6) ad^^i?, *KS*fcttc i~C47^;PSTH»snxvi 

Tt>«kViC 1~C 8 7;i/+;USS:i8ftb, fco£t>ff£L 

nwc&ck^c 3~c 8 7;i/^;vs, 2) Aoy>nf, *K**fcttc 

l~C4 7;Wl'ST«t&SftTV>T&J;^C 3~C 8 7)V^r=.)V^ 3) A 

□ ^>HH% *B6K*fcttC l~C4 7;^;U8TS^$nT^Tt)J:ViC 1 
~C87JMp;WS. 4) M^S^WLT^T^ctl/^U-^S, 5) B&££ 
WbTl>Tfc«fcV>'VrD7 , J--;i'2, 6) a) Aoy^IfSfcttC 1-C6 

7WiTSi$tiT^T^<);<, $^i:S$Wb- l) ad^>JR^ 

V>C 1~C 6 7MJH, b-2) SIl^^LT^Tfei^C 3~C 6 
D7W-Cl-C4 7MJPi, *fcttb-3) ffi£S£WLWt*>£^ 
C 3~C 6 ->/7D7;Wl'ST-Hlft$nTV5T i b«fc^l. 2-yt 
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fijyjn, 7) a) ;\n^>m^ftuci^c6 7)^)vmx'mm^nx 
^bx^xh^tu^^jv&xmm^nx^x^^c 1 ~c 6 rjwv 

& b-2) g$X£WbWTt>«fc^C 3^C6'>^D7M^C 1~C4 

7;i/+;us, *fcttb-3) C3~c 6->^o7;^Ji'S"es^$nTv^v 

ViC 1-C6 7M;H, b-2) «&S£WUTt>T i b«k^C3~C6->2 
□ 7W-C1-C4 7;WS. £fc«b-3) C3~C6y^o7JWV 
iTfnfnti^tm^yk h*o^V^fcttrh7k h'a^V k? 

»*L<tt2) ADy>Hf. *ilSSfcttCl~C4 7 
;WUSTBIft$tlT^T ! b«J:ViC 3~C 8 7 )\s>T—)\/%s 3) ADy>§f, 
7K&S£fc&C l~C4 7;WHTli^m^Tt)<k^C 1 ~C8 7J^ 
JUS, 4) IftSSfLTViTtjil/^'J-;^ 5) B&g£WLTVvr%> 
«fc^^07U-;WS, 6) a) Aay^SfcttC 1~C 6 7J^;Ht 

6 7^1, b-2) IiS^ttTUTfcJ;^C3-C6y^o7^- 
C1-C4 7WI. £fcteb-3) B&S£^bT^T*>«fcV>C3~C6 
y/707 J Wl/gT-fiifcS nTViT ck VM, 2- v k H P-2-:** V k U vJl/g, 
7) a) ADy>JR^*fcttC l~C6 7;U^^*T"S^^nT^T : tcJ:<, 
SecSJIS^b-l) AD^>M^ *KS*fctt««**WUTV>T'b 
cbV^^^^^ST-mm^nT^Tfcct^C 1~C 67;Wl'S, b-2) 
lIS^ttTUTfciliC 3 ~C 6 y^D7^V-C 1 ~C 4 7^*^*, 
£fcteb-3) C 3~C 6 yi7D7^Htffll$nt^)yk Fnt+V 
kU^v^S, £&te8) a) Any>B^fc«C 1~C6 7^;HT*1 
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7)V*)V&, b-2) a^S^WLTV^T^ctViC 3~C 6 y^7D7W-C 
l~C4 7MiH, ££:teb-3) C 3 ~C 6 -> 0 ny )l3-)V&T*t ft^'ft 
£ tlT Iri * v fc H □ V * fc tex h 7 t H P i?** V b? y y-Jl/St* 

ig^StiT^T ! b<kViC3~C8 7;py-;i/S, 5) SifcS£Wl/tv>Tt>«k 

^atOJ^-JH, 6) a) AP^lH^fcteC 1 ~C 6 7J^Jl/ST*S 

&$g£*rt wcfc <tvi*;i/#^^;PS"tfa»snTViT i b«fcViC 1 ~c 6 

7^^;US> b-2) g^*WbTViTt> < fc^C3~C6*>^07;WWC 
1~C4 7M;H> *fc«b-3) ItS^lT^T ! b«);liC3~C6y 
2 □ 7; WVXTlKift 3 tlT V>T fc«fc Vi 1, 2->> t K P-2-** V bf U vJyg, 
7) a) Aoy^HC^fcteC 1~C 6 7;V^;WSTM^$tlTViT : fock<, 

iV^;l/^^->JPST^^tlTliT : b«t^C i~C6 7;u+;ua, b-2) 
S&g£Wl/T^Tfc<fc^C3~C6 y?D7W-C l~C4 7MiH« 
£ fc b - 3 ) C3~C6->^o 7 ; WPSTIKft £ *l W * 5? fc H D V 
tU5y;H, ££:te8) a) Aoy>^fcSC 1 ~C 6 7M;HTI 

7;WkS. b-2) fi&g£*iLWTt>«fc^C 3~C 6 ->^D7W-C 
l-C4 7M;i^, £fc«b-3) C3~C6y^D7MiHT*ftl : fn 
fijft$nt^5 ^ t K nt + V S fclif h 7 1 H o i/tt V b: y y^Htfe 
0, S6fcff*U<»5) W^S$:WbX^T : bc};V^^o7U-^S, 6) 
a) APy>IC^£fcftC 1~C 6 7;U^;WST'fi^$nT^T s bJ;<, 
H^*MWb-l) AD^r>gf, *!6**fctt«l5*«:^r^TliT i bJ:Vi . 
#;i^^->;i/ST-g^£nTt^Tt>c£UC 1 ~C 6 7)V^JlM. b-2) 
I$tlT^Tt)ckl^C3~C6y^a7JW-C 1 ~C 4 7;MrJl'g, £fc 
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\t b - 3 ) e$S£ W LTUT feet ^ C 3 ~ C 6 v £ o 7;u*;uSTfi$£ n 

C 1~C 6 7^^STM^$tlTViT : bi<> ££>tCgfilJfCWb- 1) A 

tlT^Tt)J:^C 1~C 67)l*)l&. b-2) fi^X^WUT^Tfcck^C 
3 ^-C 6 y^7 D7J^JV-C 1 ~C 4 7MM. £fcteb-3) C3~C6v 
i7 □ 7 ;VSTii $ tlT I i5 y t F □ t + V h° U = y £fctt8) a) 
AD^M^fcteC 1~C 6 7;U^r^STmm^nTV^Tt)ct;<, 

^^v^ST'M^^nT^Tfectl^C 1~C 67)V^)V&, b-2) 
WLT^Tfe^ViC 3~C 6 y^D7W-C 1 ~C 4 7;i^l'g> ££teb 

-3) C3~c6v^ □7JWi/ST^n^*nsM£nT^svt ho^-^v 

S fc Ht h 7 1 F O y t + V h° 7 y " JUTS 0 , $ £fCj: D£?£L< tt6) 

^Jl^vJl'gTS^ttT^TfeJ^C 1~C 67)l*)lM. b-2) 
S^^LTViTfeckV^C 3~C 6 v^7 07;i/+Jl/-C 1-C4 7JV+JH. £fc 
lib- 3) MMS^WUT^Tfe^ViC 3~C 6 y^D7J^STlI^n 
Wtfc^l. 2-yfc 7) a) Any>B^fctt 

c i~c 6 7;wugTB&snTv>T%>«fc<, secfinwb-i) A 

nT^Tfc«t^Cl-C6 7M^S, b-2) LWTt><fc ^ C 

3~C6 y^DTiWWC 1-C4 7JV+JH, £fcteb-3) C3~C6~> 
^□7;WPSTfi^$nW3vt: Ho*4rV tT'J 5 £fctt8) a) 

ADy>jg-?*fcnc i ~c 6 7;^^STB^$nT^T : b t i;<> ££>fc^ 

#*'2/;HI1fBlft$nTV»Tt)J:V>C 1~C6 7;WU3> b-2) B}&2£ 
tLWb«kliC3-C6y^D7MJlrC 1 ~C 47;M t ;i'S» £tz\Zb 
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-3) C 3~C 6 v^oTJl'^^ST^n^nfi^^tlTV^vt: FDtf*V 

ADy^^s&tec i~c 6 7;i/^;i'S"eM^^taT^T : bJ:<x se>na 

#*vJPSTil&$nWTt>«fc^C 1~C 6 7;l/*;H, b-2) 
WtWtfcJ^C 3~C 6 •/^□JJWhC 1 ~C 4 7)U^;US* £fz\Zb 
-3) S&g£WUWCfc«fc^C 3-C 6 y^P7J^/HTlI$nt^ 
Tfc£VM, 2-yk £fc&7) a) /\oy>g?*fc 

teC 1~C 6 7;U*;VST'ffi&£nWT : bJ;<, ^^IC^^MWb- 1) 

$ttT^Tt>«kl*C 1~C 6 7JM i ;i'£, b-2) lii$tL/THTt)J:^ 
C 3~C 6 i/t7U7)V*)V-C ££teb-3) C3 — C6 

«kOS^t»*U<tt6) a) Any>Bf*fcttC l-C6 7M^iTS 

TJV^r)^ b-2) W&S£WLTV>Tfc c fct,>C 3~C 6 i/&n7)V*?)V-C 
1~C47JU^)US, £fcfib-3) llS^tLT^T : b<fc^C3~C6y 
0 o 7 /^JUTIi^nt 1>T t> J: U 1, 2- v t K □ -2-** V M U 

dnct0$e>(l^0$f^L<«6) a) Aoy>IWdiCl~C6 

1~C 6 7;Wl'gTKifc$ftWTfc«J:^l. 2-yt b*o-2-**7t:U 

/^-1,,2-yt h'o-2-^Vk*'JyiHT'3b^„ 

R'ttWEOSIt***'^**^ R 2 #i) AO^>M^ tKKS, Cl~ 
C4 7;M^£*ifcliC 3~C 6 v£a7;Wl'STB&$nTV>T ! &<fcUC 
2~C8 7M^JH, i i) AP^>^ fcBSSfcttC 1 ~C 4 7^ 
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>m?, ?mM^tz\tc 1-C4 7)v^)^xmm^nx^x^^c 1 ~c 

4 7;l^;i/ST*ffi&£nwr : bJ;^C 1 ~C ST^^^S, £fctei i) ^ 
tzitC3-C6^^n7)V^)Vmxm^nX^Xh^C 2-C 8 7;Mr~ 

;ws, i i) Aay>iE^ zk&s^ctec i~c4 7;^;PSTEm^nx 

^XhX^C 3~C 8 7J1^^-^S> £7c&i i i) Aoy>|g^ zK^8£ 
f c [iC l~C4 7;Wl'STH$£ttTV>T : bJ;^C 1~C8 7MJH^1 

J:ViC3-C8 7;^-^», 2) ADy>HT> 7K&g£*:teC l ~C 4 7 
JW^STfi^ftT^Tfc^C 3~C 8 7;l'y-;l'S> 5) g&S£Wl/ 
T^Tt)«i:V^rn7U-;l/a, 6) a) Aoy>^^fc^C 1 ~C 6 7)V 

*)],mxmm2nx^xb£<. zzizmmw^tfb-i) ;\ny>m=f-* * 

C1-C6 7JWH. b-2) m^S^WUT^Tfcct^C 3~C6y^o 

3 ~ C 6 v £ a 7;WPSTffl& £ nx »X b £ V> 1, l-i? t H V t! 

>Jv;US, 7) a) Jsnfym^tcfeC l-C6 7MJHti^nT^ 

b-2) B&S£WLTV>Tt>«fcl>C3~C6 5'£P7;M ; ;i'-C 1~C4 7JV 
*Jl>g, *fcttb-3) C 3~C 6 y^DTMiHt'li^ntl^yk K 

)vmxmmnx^xb&<> ssicsascwb-i) ADy>«^ 
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b-2) tt&£**TUT^Tfc«fc^C3'~C6->2D7 
m-Cl~C4 7^M« £fc«b-3) C3~C6y^07^iHt 
-^n^ng^ £ *l W -5 ^ k h* □ V tex h 7 k K □ i?** 7 k 7 

6) a) ADy/if^fcliC l~C6 7;P*;i'ST«$£nT^Tfc«};<, 

J;^#Jl,**vjUaTE&£ttTUTt>£^C l~C6 7J^i, b-2) 
EJ&X^WLT^Tfccfc^C 3~C 6 i/$U7)\>*)l-C 1~C4 7JWH, 
££teb- 3) fig|g£^fbWC*>ckV>C 3~C 6 y^7D7^HTli 
£ttTV>T*>£^l, 2-yk 'J y)H, 7) a) AD^r>^t 

fcteC 1~C 6 7;l^^STM2nT^T SSCS^HH^b- 1) 

£nT^Tt>i:V>C l~C6 7;WPi, b-2) g&g£WLWrt>£^ 
C3~C6y^D7^l'-C l~C4 7^iH> £fc«b-3) C3~C6 
->^7D7 Jl'gT nt l> & V k K a V k° U 5 vJuS, £ tz \$ 8 ) 
a) /\D-ir*>lgCT£fcteC 1~C 6 7;^;USTM^^nT^T : bJ:<, 

^Wyil/iT'ii^nT^Tfeck^C 1~C 6 7MJH, b-2) EM 
SSrWL-T^T&.fc^C 3~C 6 y^DTil'W-C 1 - 0 4 7^1, 
lib- 3) C 3~C 6 v^n7^=r^ST-en^-'tira$nxv^vk b*n:t 
*7£fctexb5k FDy^Vt^yZiVS^L, ckD$?£k< te6) 
a) AD^>H^£fcteC l~C6 7;Wl'2TSi££nT^T : kc}:<, $6 

^^#^v;i/ST'MM^tXT^Tfccfc^C 1~C 6 7;l^^S> b-2) MM 
X££"kT^Tt>£^C 3~C 6 i/>7U7)l3r)l-C 1~C4 7)I/+M« £fc 

teb-3) i^l^tlT^Tfect^C 3~C 6 n^wuST-m^n 
T^Tt)ctVM, 2-yk k'J 7) a) J\u?>J%T&tz\t 

Cl~C6 7;WUXT'g$£ttT^Tt)J:<> $bl:liWb-l) A 
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nr^Tb&^C 1~-C67)V*)V&* b-2) g&S£WbX^Xfc«i:^C 
3 ~C 6 y ^ 1 ~C 4 7MM> £fcteb-3) C3~C6~> 

Aoy>JS^*fcttC 1 ~C 6 7MJHTi^$nT^T t <k < > ££>tC^ 

^v^gXS&StlX^Xfcck^C l^C^JHr-H^ b-2) 
WLX^Xt>«fc^C3~C6->*a7;Mr;i'-C 1~C4 7JWI> tfcteb 
- 3) C 3~C6y^D7JWHT^tl-? : nil$tiTt^vt Kn**V 

a) AD^r>^^fc«C 1~C 6 7;WVST^$tlTV^Tt)J;<, $ £> 

#;l/#*vJl'STai&£ttXV>Xfc<fcV>C 1~C 6 7;^PS> b-2) B& 
g£WLX^Xt>«fcV*C 3~C 6^P7MJWC 1~C4 7)WH« £fc 
lib - 3) BJftS**l/TV»T , bJ:VJC 3^C 6^07;mr^ST«SlStl 
T^Tt) J:^l, 2-y t F t'U y>I, *fctt7) a) AD^'^f 
£fc&C 1~C 6 7Jl^Jl'£XM^£nx^X : bJ:<:. ^l:SSWb- 

B&£*lXl>X ! b<kV>C 1~C 67)l*)VM> b-2) fiftg£WLXWrt> 
i C 3 ~ C 6 y ^ □ 7 Jh C 1 ~ C 4 7/V+JVS, £fcteb-3) C3~ 
C 6 yi7 0 7J^JHTli$ntV^yt Kd**VK'J5 ^JPS^Sftb, 
;:ftJ;0ff£L<te6) a) t\n?>mttfc\tC l~C6 7MMt'ii 

tsg£ w lt v>x h «fc ^* *>;w*T«»a nx i>x t> «t ^ c 1 ~ c 6 7 

b-2) B&££ : tLX^T i b«i:l>C 3~C 6 y^DTMJWC 1 
£ifcteb-3) IiS^UlXt)=k^C3~C6y^ 

d 7 ;wgx-s& $ nx ^x t> «fc v> 1, 2- v t h* d-2-#* v tf u 

U :tl<t!)^l«l<li6) a) AD^>MfcttC l~C6 7K 



30 



WO 01/02400 



PCT/JPOO/04358 



1 ~C 6 7)i*)vmxw&-$nx^x*£w. 2-vt H tf U z?)l 

^^T Artel) g&gSrWLWCfc^WJ-Jl'g, 2) 
T^Tt)^^fD7'J-M, 3) Aoy>gfttttCl-C6 7m 

□y^^fcttc i~c6 7;^;vs _ eg^$nTv^T : b c k<, ssts* 

jg^^C 1 ~C 6 7;U*;US*fcttC 3 ~C 6 y^D7MJHT*II$nt 

7ij-;WS, 2) M^S?:WtTViT ! b < kV^xa7U-^S> 3) AP^*> 
JSl^UfcttC l~C6 7;Wl/*TSM^nXViTfe«k<, S 6 KS*®^** 
C1-C67 ;l/*;i/g£fcteC 3 ~C 6 v£ UT )V*)V&X'&&-2tlX^Z>* 

3 nwt S eil^BWC 1 - C 6 7^;VS* fcttC 3 - C 6 
-> £ d 7 S ftTV> * V £ U 5 y/H^Ift t » <t 0 » * L 
<H1) fiSlS^WUTViT'b.fcliTU-Jl/S. 2) §J&S£WbTl>Tfc<fc 
ViAxD7U-m £fcte3) ADy>«f*fcttCl-C6 7^«T 
l*SntViTt)J:<, $^l:iiWcl~C6 7i^)H^ttC3- 
C6->/7D7M frmXW&Z tlX H 5 *4 V h° U i^Sfc^ 1 * L , £ 6 # 

T^Tfe<k^AfD7U-M&I*l/. S6»t«t0fiF*Ktt«»S*WL 
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%.%W\z&tfZ>%m¥&}\z$t®-e tt&ftKtttt. 

-So 

Tfeck^. H£i M> s&m *7'-tJ^J> vo^ygy, ha-^J, ®a 

tfcff&J* bs^w^j, 

sasfca-r 

3-1 0 0 Omg, »*b<«0. 1 -5 0 Omg, 3£fc»£L<tt0. 1-1 
0 0mg£ 1 B 1 -SlHlK^ttTS^I"*. &MM<D^\t> iI3t*U 1 /x g/kg 
-3 0 0 0 /xg/kgT*0> »£U<te&J3/zg/kg-l 0 0 0 /ig/kgT& 
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ttJfe***«fflV^n*. tagtffcSJtbTte, 7*=UHf>lt a-h=i7xP 

santao, gftttttft* &&<tm* mmm, &wm* wtmtzE 

/^t^y^IfilfJK VJHf>K, 7x7-Jk ^l/V'-Jk ^7DOi7 
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w 




NH 



!/ X) L 



1 



MAI 



w 



Urn 



R 



XSA2 




X=gA3 




y~ Ar 

3 



R 



X?SA4 




LUiAny>JfH=-«:i*i*U R', R\ R 3 , Ar, Q*5«tOTiMI5^#{c:|Hl 
DS£:i?rf -5. ) 

XgAl ; *xm$. &ft<Dj5m\zmCT&f$.2nZ>ik£W5-7 * J -4, 6-yAD 

yy-2-tru a v>iz&ffi 1 17^ >§p^££}g$*TjKj£2itx4&<DA 

igT*XS"e»S. 

^-;i/7 = >, 7;i/^n;u7 ^ it/7 u ;U7^ y<Dm%\* v u x-5 L ;u7 5 
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£75>7^7U-;l/7 5X AtOTU-^TS ><D^f 
OTfcfttfftfclBJfcSttfct^ ffMfc-tt, NMP (1-/^-2- tT o U K» ; 

? d □ x ^ > o«k -5 & a p y ><t$i{k7k mmu e % m \i % z. t 3 . ±te 

ISA 2 ; *Ifitt, 4. 5-S?7 5 7 If U 5$>>S§*#2KArC0X (5£*K XttAO 
$*>IK?£, ArteiiiifE£;i«T£. ) £f£ffl£i*T5-7:>;i/75 7 If'J 5 v> 
RSfl3&H3fi-r*Ig-Cfc*. 

IS A3 t° U 5 V >m±.<vm&?%7 yJl/75/li:II75;l 

ISA2, A3£7>#v hEfcTii** 

isa4 ; *i§«, ±e^u >mmm™&<»^a¥>m=?-&7 s.>mm&t 

M^$i+T6-7 5 7-8, >K»^5*!IB!jfiT5IST»4, 
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CI 





lA R', IK Ai\ Q^.tmv^miie^^HlwiUS^^^r^. R"teC 
- hotiU $ v>b^&J.Ox haS^^Ma7C> £jSRtf&JS&jt7^ £tz\Z 

&m7mmz& k> jItcut, 2-7 ->^7 a y -5-7 ^ y-4. 6- □ □ t° u s 

& fe&>l7C liTK^ & m 5 * -N i , Pd-C & 5 V 4 JP 1 0 2 & £ <DM^ <D #£T \z % 

£$n&v^\ ifictt^^y-JK x^yy-;k rh7kHP77>, ^ 
m \z & z> m 7c « y ^ j - )v £ \t x ^ y - ; v $> z> t> \t 7 h ? t H o 7 ^ > m m 

IgB2 ; *!Stt, y-4. 6-5? £ □ Dif'J 5 i»B*#2 

£l»07S>Si##£fiJS3"frT, 4fi©^oJH^ : fW**75y^^te 
J£ L , 4. 5- v 7 5 J tf U 5 v > US$fc 3 £ 88S£-r * 
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Kfo\mm<D7$>&m^Z>i!)\ KmZ-&Z>7^>tf7)l*}l7$>, 7)1 
*-)V7$ >, 7)l*-)l7 S >&&T$7 U )V7 5 h 'J X^;U7 5 

xmt ; *Ig(i, ±IB2-7 v;U7 SyfUSv >t^#3© 2 ft <D 7 5 7 g<D 
X1B4 ; t°'JSv>^±cDP^-r^>4{i<h5jic7)75/»i:7;i/xk 

* 

^U^-;k^^^^x-x;KDJ;e)7ix-x;U^ ; >^^;k*Jkk75 
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IgB5 ; *XStt, 2-75 7 7*U >8$#6<075 y Sfclf > K^-V-R^t 
±OAPy>e^»wSE»U, 2. 6-^ADyy7*U>88*M*fiirr*XgT& 

So 

3EffiKX^x;i/T75yS*v7V r {kLT^7 , /-^^StU«!lViT^7- 
-5c v7 VfcRJ&Cl&^TM^H V 7 5 £©]fliiBKx*x;MB£ffl ^4 

tc a d y >^t^-ffl* «k i>*a d y y u > £ in ^.Tirag&T k 7 5 y m \ 

oy>lK-?H£&T#*. *»WC£^T«Any>teS-«£UTtt3'7fl: 

fg-|@, ADy>fcy^>£UT«-73-h*y*>£/BV\ 2-3-K7*U> 

X%B6 ; #X@te> 6-7cm-2-3-K7* , J >I^#6©6&©£ aM^^TS 
>m*flsi:R^$"&T6-75 7-2-3- K7*U >St*#8*«jfirsxe"T?*«. 

- 7* 4> T fr 5 © 75 W £ L ^ . 

©T&ntf&fcis^snfci^ #a£«**y-;k 'x*y-;K&«fc"5ft7 
>^*u=i-^vy^^x-^;K^cfce)7 l j:x-x;u§i ; ^u>^d'J k> 70 

fifc£«tt0~l 5 Or^iiT', $blC»^L<«5 0-1 0 0t:T$.i)c 
X%B7 ; *I8»42-Anyy 7*U >»»#7® 2&<DADy>I§C : f SrSiRtfJlCX 
f^JHIiiJ'^'J >#RJfc£ffl^ 2-X7 c -U>-6-AoyV 7* 'J >Mft 
8£§SH£T£XgT*&5. 
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[gSi£75&C] 




12 3 

C 3~C6 z/t7U7)l*)l-C 1~C47;^;PS, £7cteS&S£WUT^T 
fectViC3~C6->i7D7;U^;US5:S"*"r^o ^ 
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7 ' J -)Uk£VKD7)V 3 * yg £ LT a - 1 H □ 4- y^tl^r □ 7 

Xm\ : ajslgtt, 9-a-7;U=3^->^g^ y \T-D7U-;i'7°U>lJ§^l©7 

b i o ottfbn^. 

;i/7;MrJWb£$N 7 )V#-)V7 )l*)M\nir yitGW). &U7>)1 
TKS^-hU^A, ^K^-h'J^A, ^I?#UOA££te^hU£A7^:3*:> 

* -> K . l - * ;u tf □ u v y > fc £ * ^ \i * z. t # s . fi jsfig « o *c 
~ i o o < CTiTfc>n£o 
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R 




N 

>-Ar 
N 



I 

R 



2 



(5£*> R r ttC l~C8 7^n^->S^S*L, R 1 , R 3 . IA Ar. Q£«fcUTOmf 




RHiC i~C 4 7;i^ JUSTS'* U R'* R 3 * Ai\ Q*5«fctfW&BfrfS£ 
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1) 7t7 ^>A2agM^I°°&^ 
Receptor Biology Inc. £D> Tt^ •»A2aSe#*ifl*l563!$"&feBl** 

fcBiS*^22. 2/ig/ml(Diigt?5:^i: , 5fClncubation buffer (20mM HEPES, 10 
mM MgCl 2 . lOOmM NaCk pH7. 4) ZDQtl, JKSLfc. ^©flg^O. 45mHC, hUf 1 
^AT^Ufe 3 H-CGS21680( 500nM; 30Ci/nmol) 0. 025ml tUMit^W. 025ml 
£tnA£. tt»{fc^%»fi9itt. 20nMfcfcS«fc"3KDMSOi£i8 
T?**U Incubation bufferT?flUfcl(H&*HRL«ys bfc. ^cDjg^$:25 t C 
T90#W#1ISL (GF/B; WhatmanfrSS) ±-e&3S!»5lttifiU 

B^H^Ufc5ml©50mM Tris-HCli£ISj^T*2[II&&L£. 

v>^l/-->3 >*^7>^-T?PJl^b/t. f*^<t£tl<7)A2aO^&^£ ( 3 H-CG 
S21680)tC^f J^TOiUCcfcO^^ Zft&% 

tlz, IC S0 ^^l±5L/c. 

ias^ w = [l- 1 mmft&y^^m-im&w&^m / mz^m-im 
mwfe^m i ] x ioo 

HgW^^it 100 /zM RPIA#STTCD 3 H-CGS21680^^BgftT$>^. Wtoft 
STT©IS^iiH ^ffiiiE0^tSifb^tl#^TT-cD 5 H-CGS2168O^^&^ 

ISlF^MHfi) \t. Cheng-Prusoff4>5£<fcD*tf>£. 

mm* s & &zrMMM 2 o<Dit^momm^ (M) ^*v?no. 0032 

&£l/0. 0096T$>ofCo 
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fc h7yV v>A2b§^#:cDNA^CH0Kl«Tji^Jl$-&fc. £®IHI1B&1. 5 
xi0 5 cel ls/well T24Well©:7>- h\Zt%-\Z&t, -iftJgtH& MllcML 
&. 7tV -»7=f-7. bT$>£NECA (30nM) Mid <fcoTg±£n&cAMP*«, 

3g#K#T*iftinte'£fiHilIil/&. Krebs-Ringer-Bicarbonate buffer 

(KRB) (:mM)(NaCl 118. KC1 4.8, KH 2 P0 4 1.2. MgS0 4 1.2. CaCl 2 3.4, HEPES 10. 
NaHC0 3 25, pH:7. 4) 2ml /we 1 1T2@^^> 0. 5ml/wellT30^^7V^ 
s<— is a > ? o Wt^T. Ro-20-1724 (phosphodiesterase inhibitor) 600 ulU, 

neca mm t^mm^mi&m^mm^umit^m^tsu^mm^ 100^1/ 

well TJPAS. ^015^mtc> 0. IN HC1 (300 m 1/wel 1) 
litiOTOlhW. cAMP©ai3£fi, Amersham cAMP EI A Kit£ffl^TfTo 

tt) = [1- 1 (NECAta^t^*#TT©cAMPS-Basal©cAMPfi)/(NECA 
maSHaCcAMPa-BasalOcAMPfi) ) ] X 100 

unit)* ic 50 ^*^fcc 

5 (D^^tlOICsoliO. 011 mMT&o fc. 

Wistar JRIttt^y hOffFR^637^-if*^ffilc«fcOffF»llia«:^«b. 
5 % ^«^->ifiL«. 10-'H>XU>, 10" 7 M 7^tf*iJV>*-£fcWilliai 
's Medium E «JftT8Jtt»*-r*. JM1S&10 iilM HEPES, 0. 1% Svifb. 

?t7;U7^> £<at?Krebs-Ringer-Bicarbonate buffer (mM) (NaCl 118, KC1 
4.8, KH,P0 4 1.2, MgS0 4 1.2. CaCl 2 3.4, HEPES 10, NaHC0 3 25 ) pH 7. 4 (K 
RB)TifcJ*£, KRB^flnA, 37T-TM' >^^^- ht5= NECA (N-ethy 

lcarboxamide adenosine) ; 0. 1 jliM) £Mffc£%£ITO3j!)D;l£ e> 
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M) tt-etl^nO. 0076fc^lX0. 0084T&o£o 

4) a^^^ji^^T, (KK-AVTa Jcl) (D&ihM\Zft-tZ>ftm 

^n-T^i&^iiU 10 ml/KgcD^»TMPS#Lfco 

Ml^lItU if&tC0.6 Mig^^l35juncig-&1-^o 3s^i§ (1500 g , 10 
^^HZteLTz. 



% i : i m^&m^m-^ x (KK-Ay/ra M)<o^m »c *t 1- * ftffl 





(mgflcg) 


x 1 00 (%) 








72.5±3.7 






10 


47.3±7.2 


* * 



(* * ; P <o.oi vs. i&flSBtffil) 



45 



WO 01/02400 



PCT/JP0O/043S8 



oit^m \z mit £ ns t> <z> t aft v >c <h & ^ -5 * t *> & ^ . 
nas^i i 

8-l3-7J^n7i ^jk) -9- (6-^ h^c ->-3- bf 'J 22k) -9H-6-7° 'J ± 5 > 

NH 2 

N ,| 

V" N — 

— F 
N 

OMe 

(1) N4-(6-* h=fr->-3-bf'J i?)l)-6-9un-4. 5-k'USy>y7$>Ml 

5-75 y-4, 6-v^ootf'J 5. v>(10. Og, 45.2 mmol ; jlCMtefifcttK) <E>tK (1 
00 ml)-x^y-;K15 nl)M«C£»K:T5-7S/--2-* h + yf'Jy>(8. 
7 g, 70. 1 mnol)fc«fctfa&&(1.5 ml) SJi&ilOAfcSL ffir$tat&&%LL1t. 

g, 72X)£#»feB#£:LT&fc. 

'H NMR (400 MHz. DMSO-d.) dppm; 3.84 (3H, s), 6.84 (1H, d. J = 9. 6 Hz), 
7.82 (1H. s), 7.99 (1H. dd, J = 2. 8, 9.6 Hz), 8.39 (1H. d, J = 2. 8 H 
z), 8.78 (1H, s). 

( 2 ) Nl - □ 0-6-1 [£ H**>-3-bT'J xJU) 7 5 7] -5-fc: U $ v^ik] -3-7 

(1) T*#fc^% (6. 6 g, 22.9 mmol)tf>t?U v>(66 ml) &$&t~£$gft 
mT0-5t:i3T^fb Z-yMu^>V^)V( 9.6 ml, 79.0 mmol) £80#BWt 
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Ltzo «l£lN&$?(xl) \mmm 2Mx^;Mx2) f~T«fci5 

@M^Zt?X> yXfJH-f;H:T^#U> «!2{fc£&(6. 5 g, 76%) ^^-fe 

'H NMR (400 MHz, DMSO-d*) <5ppm; 3.84 (3H, s), 6.84 (1H, d, J = 8. 8 Hz). 
7.47-7.54 (1H. m). 7.59-7.66 (1H, m). 7.81-7.94 (3H, i), 8.26 (1H. d, 
J = 2.4 Hz), 8.33 (1H, s). 9. 38 (1H, s), 10.16 (HI s). 

( 3 ) 6-^7DD-8-(3-7MD7x -9- (6->< v-3 - hf 'J 22k) "9H-^ U 

(2) T=f§&{fc£*l (435 mg, 1. 16 mmol) (DttisMV) > (30 nl)fi&&£ 

^l:T$llf:i> *(x3K «afn^K7K*±hU»>A7K»«t(x2)*5«fc^<afB 
fttt* (xlHCTft^U MJSAKTttBk S^vX 

^■;px-x;HCT!KaU, HJ8tt**8u ^x^JUx-T-JMCTSfe&U 8IB 

(248 mg, 60*) SifeH*ttt»fc. 
»H NMR (400 MHz, DMSO-d.) <5ppm; 3.93 (3H, s). 7.05 (1H, d, J = 8. 8 Hz), 

7.38-7.48 (3H, m). 7.50-7.56 (1H, m). 7.90 (1H, dd, J = 2. 8, 8.8 Hz), 

8.35 (1H, d, J = 2. 8 Hz). 8.79 (1H. s). 

( 4 ) 8 - ( 3 - 2 )l* □ 7 x -9- (6- * h ± '>-3- ^ 'J ^ ikl -9H-6-7 U ± 5 > 

(3) T»fcft^'ft(1.0 g. 2.81 mmol) ©1. h*vX^>(40 ml)-» 
7>*X7*(20 ml) h£ U-7'4 ] (C70 < C!3T, ll^Jt^bfc. 

^mzmnmtTs^-v^mm (xi) ict»l^ ^ 7 j<«^ h u ^7 

ACTS*, Mbt, S^ylfiH-fiH:T.liL. H 
vX^X-x^CTftfrU «e<b#» (928 mg, 98» £&feB#£:UT$S£. 
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'H NMR (400 MHz. DMSO-d.) 6 ppm; 3.91 (3H, s), 6.99 (1H. d. J = 8. 8 Hz), 
7.26-7.33 (2H, m). 7.34-7.38 (1H, m), 7.43-7.49 (1H. m). 7.50 (2H, br 
s), 7.81 (1H. dd. J = 2.8, 8.8 Hz). 8.14 (1H. s). 8.23 (1H, d, J = 2. 

8 Hz). 

S- f 6-7 $ I -8- (3- 7 )VZ a 7 x - M -9H-9-7° U —)V\ -1. 2-y b H a-2-bf U 

NH 2 

s N N : 

NH 

O 

1 Tt#fc8- (3-7M07x-;W -9- (6-* h*->-3-fc? U v;W -9H-6- 
7*U «>{890 mg. 2.65 nunol) ©ajWt**Sfe7KiSi£ (12 il)JR»fKS 100*0 

#IB<k^(767 mg. 90X)£*SfeH#£bT&fc. 

'H NMR (400 MHz. DMSO-d.) 5 ppm; 6.42 (lH, d. J = 9. 2 Hz). 7.29-7.36 (lH, 
m). 7.40-7.56 (6H, m), 7.70 (lH. d. J = 2.8 Hz). 8. 15 (1H, s). 
£Ofk££i(200 mg, 0.621 mmol) y-;P-4N*K/»ifX^K10 drop 

s)t**i/, atttufc. »a«:**y-;wttKx^-5?x^x-x;pfcT 

BJ&ttfcil®. yifJH-f;H:tft#L< %K%(189 mg. 

'H NMR (400 MHz, DMSO-d.) 5 ppm; 6.47 (1H, d. J = 9. 6 Hz). 7.36-7.43 (1H. 
m), 7.44-7.60 (4H. m), 7.77 (1H, d, J = 2. 8 Hz) . 8.47 (1H, s). 
MS m/e (ESI) : 323 (MH*) . 

nmm 3 

5-[8- (3-7^^-a7x-^)-6-(^^^7$y)- 9H-9-7 , U^;M-1.2-vfcKa 
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NHMe HC1 

— F 
NH 

O 

-$mmiO (4) \Z&^T, 7>^7^DIIty/W5>$;IV\ 

'H NMR (400 MHz, DMSO-d*) <5ppra; 3. 10 (3H, br s) , 6.47 (1H, d. J = 9. 2 H 
z), 7.34-7.42 (1H, m). 7.42-7.60 (4H, m). 7.76 (1H, d, J = 2.8 Hz), 8. 
41 (1H, s). 

MS m/e (ESI) : 337 (MH*). 

S-tt-dttJ-frT^ y)-8-(3-7JP^-D7x-JV)-9H-9--/'J-^l-1. 2-vb H 

□-2-b''JyV>-Mi 

NMe 2 HC1 
I 

I ^ ' 

N N — 

— F 

NH 
O 

T^mm 2 tmmz ux^t^. 

•H NMR (400 MHz, DMSO-d.) <5ppm; 3.56 (6H, br s). 6.46 (1H. d, J = 9. 2 H 
z), 7.32-7.39 (1H, m), 7.42-7.57 (4H, m). 7.75 (1H, d, J = 2.8 Hz), 8. 
32 (1H. s). 

MS m/e (ESI) : 351 (MH*). 
£%0iJ5 

5- (6-7 $ I -8- (3-7 JV* □ 7 x - M -9H-9-"7°'J ^ikJ - 1- * £2klL 2- v b K 
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□-2-^'Jy;>Mi 



N 



NH 2 HC1 

i 

1 .^N 



II. 

N 



F 



NMe 



0 



-$mm 2 £>5- [6-7 $ J -8- {Z-7)V3ru 7 x - )V) -9H-9-7°U x;H -1, l-i> t 
HD-2-k'UyyXLO g, 3. 10 mmol) coN. N-y^fJ^l/A7$ H (10 ml) ^ 
mm\zKn-^^)^)l^7^ H i/^;i/7-fe3?-;M0. 5 ml. 3.76 mmol)?: 

v^;i/7-fe^-JM0. 5 ml. 3. 76 mmol)££JnU £ 6 \Zl smmmftLfz* 
SjS^tK^U 0-6rtCT60-70X Tkmitj-hW&Mb mg, 3.40 mmol) £JD 
X, mWlstz. 30$m, 3-F^XO. 29 ml, 4. 66 mmol) £?gTU $e.lC 
}»^t^o 20^m, «7>*:X77j<(10 ml)5riDA, ^KTJf#L£o 16S#^ 

ffl?^X^;Kx4) IdTffltBbfc^, £fri*fcfflJf£lN TklKL^HJ^ATk 
^(xl)*3ct^?P^k7> ; E-'7A7K^«t(xl) tCT&#U ^KBii^ h U 

illlfJHcWl, ^IBfb^^i®7U-^(703 mg)£#£o 7'J— 

?y-;w4N&&/TOx^;Mi. 5 ii)OTt« i^ifc. 

x;WCT?$fc#U #je<b^ (697 mg. 60%) ^m^MWt LT^fc 
'H NMR (400 MHz, DMSO-d*) 5ppm; 3.46 (3H, s). 6.52 (1H. d. J = 9. 2 Hz), 
7.36-7.43 (1H, m). 7.44-7.60 (4H. m). 8.15 (1H, d. J =2. 8 Hz), 8.42 
(1H, s). 

MS m/e (ESI) :337 (MH*) . 

5- f6- ( : J* ± )V7 $ J ) -8- (3-7Jl/tD7x x;U -9H-9-7° 1 J x M - 1- ^ 1. 
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NMe 2 HC1 

I. NX -\ . 

NMe 
O 

^Jg^J 4 <D5- [6- 7 ) -8- (3-7 M □ 7i-iW -9H-9-7U - 

;H-1, 2-^fc HP-2-h°U^y>^^(130 mg, 0.336 mmol) ON, N-v^^ 
^A7$F(3 iDfiUfil:, ^Hffl^T, 0-6t:frT60-70:i; 7K^k^- h U 
£A(28mg, 0.700 mraoD^JPA^Ufco 1«HHJ«, 3-K^^X23/zl. 0.3 
69 miol) ^^Ttm#t/io 305Ht, 60-70% 7K^fk^ h U O A (17 mg, 0.425 
mmol)£> ZZlzimm, 3-F^X23jt/l, 0. 369 mmol) £iiinU »b 

&. 30#&, s^^^?n^b7> ; &-^A7jc^43 < i;»Mx^;W{3T^ 

KTfflHJLfc. lN&^Ji£lN *K^hU^A7K»SStCT, pH = 9-1 OK IBS 

•H NMR (400 MHz, DMS0-d«) 6 ppm; 3.46 (3H. s), 3.56 (6H. s). 6.51 (1H, d, 
J = 9. 6 Hz), 7.33-7.39 (1H. m). 7.46-7.56 (4H, m). 8.14 (1H, d, J = 2. 

4 Hz). 8. 31 (1H, s). 
MS m/e (ESI) :365 (MH*) . 

mm 7 

8- (3-7 MD7i- M -2- j - K-9- (6- * V * ->-3- g 'J yjkl -9H-6-7 U ± 
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N 



OMe 



(1) Nl-(5-7S 7-4. 6-v^aa-2-h°U Sy^2kLZ±±Zl K^Bjj 
Nl-M. 6-S>£ao-5-— ho-2-tTU 5>?— ;W 7"fc h75 H (100 g. 0. 40 mo 

1) &&tfy*-~v'r)V(m g. wet)£**/-;Ml. 5 L) fcS»bfc«» * 

^nx5 i ;niT^#b> mmtsm (44. 6 g. 5i%)*»eB#ibT»fc. 

•H NMR (400 MHz, DMSO-d.) appm; 2.05 (3H, s). 5.78 (2H. s), 10.53 (1H, s). 

(2) N4- (6-* v-3-b: 'J *JM -6-fr a a-2. 4. 5-bT'J 5 5?> HJ 7 5 > 

( 1 ) T#fc^tl (10. Og, 45. 2 nmol) O* (200 ml) -X* 7 (30 ml) K 
»Sl:ilfcT5-7Sy'-2-^ h=lr->tfU v>(12. 4 g, 99. 9 mmol) &eklfii& 
&(3.0 ml) 3.5fipWttSRia«tbfc. h 

}HfE{fc£4£) (9. 25 g. 665!) zftn&mfct Lxntz. 

■H NMR (400 MHz. DMSO-d*) <5ppm; 3.83 (3H. s), 4.16 (2H, br s), 5.89 (2H, 
br s). 6.78 (1H, d. J = 9.0 Hz). 8.00 (1H. dd. J = 2. 6. 9.0 Hz). 8.36 
(IE s). 8.56 (1H, d. J = 2. 6 Hz). 

(3) 6-^nD-8-(3-7Mn7x-JM-9-(6-^ h^v-3-t: 'J v^)-9H-2-:t° 

(2) 0 g, 19.4 mmol) ;M60 ml) SiWKKlSfflK: 
TZ-yfr^u^yXTfrrt K (3. 0 g, 24. 2 mmol) tflHR (1. 8 ml) £Ji# 

■(III)®x*/-JM30 ml)JSi££iD*.fcf& 3. 5B#M^SoSttfc. S 



52 



WO 01/02400 



PCT/JPOO/04358 



-;ncTft#u w&ft&to (5. 2 g, wnzn&mfttLTmtco 

•H NMR (400 MHz, DMSO-d.) fippm; 3.91 (3H, s), 7.00 (1H, d. J = 8.8 Hz). 
7.09 (2H, brs), 7.27-7.35 (3H. m). 7.42-7.48 (1H. m), 7.83 (1H, dd, 
J = 2. 6. 8.8 Hz), 8. 30 (1H, d, J = 2. 6 Hz). 

(4) d n-8- (3-7 Jl/ta 7 i^JM -2-3- H-9- (6-^ h^p->-3-fcf U 

JU) -9H-7°'J> 

(3) h7t K 07^X80 ml) MtC^rSKT, 37fti 
(1) (2. 1 g, H.OmmolK v3- F** >(4. 4 ml. 54. 5 mmol) &<fctfM&-r 
V7$;K4.4il, 32. 8 mmol) 70 , CICT2l^ra«^bfc. 

?S7> ; E-77j<-tSf0^b7> ; t-7A7K^(l:l) (xl) , ffia2Ut7>*:=.V 
«EYb^4feP (2. 98 g, 57*) £*»fiHfc£ LT»fc. 

•H NMR (400 MHz, DMSO-d.) <5ppm; 3.94 (3H, s). 7.06 (1H. d. J = 8. 8 Hz), 
7.34-7.44 (3H, i), 7.48-7.55 (1H, m). 7.88 (1H, dd. J = 2. 8, 8. 8 Hz), 
8. 34 (1H, d. J = 2. 8 Hz). 

(5) 8-(3-7^pj-a7x-JV)-2-3-H-9-(6-^ h^v-3-b: U -7JV) -9H-6-7° 

(4) T*#fclt&tl (2. 98 g, 61.9 mmol) ©1. h+yl^ >(60 ml)-*S 

7>^x77j<(30 mi)mmwL**-h>7u-y'*izwx:\zT. mmmftvtz. 

■H NMR (400. MHz, DMSO-d.) 6 ppm; 3.92 (3H, s). 7.00 (1H, d, J =9.0 Hz). 
7.24-7.35 (3H, m). 7.42-7.49 (1H. m). 7.81 (1H, dd. J = 2. 6, 9.0 Hz). 
7.92 (2H. br s), 8.25 (1H, d. J = 2. 6 Hz). 
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5_ f6 _ 75 y-2-^pt-8-(3-7MD7i-;M -9H-9-7°U -1. 2-vt K 

NH 2 

. ,-N =■ 

i L NX - 

Br^N' N — 

■= F 

NH 
0 

mmn i oit^m uoo mg. o. 216 mmon omfktoknwmw. (2 mi) mm®. 

7K4ocktfx-x;MlTft#U mmtSVoiU mg, 79%) *&&m&t UTti/Cc 
'H NMR (400 MHz. DMSO-de) <5ppm; 6.45 OH, d, J = 9. 6 Hz), 7.30-7.38 (1H, 
m), 7.38-7.46 (2H, m), 7.46-7.66 (2H, m), 7.73 (1H, d, J = 2. 8 Hz), 8. 
01 (2H. br s). 

mmm 9 

5 - [6 - 7$ y- 8 -(3-^jl / ^ a 7 X -jM-2-^D^^->-9H-9-^'JX>'M-1.2-v 
h Ka-2-tf'JSV >&&j& 

NH 2 HC1 

'O N K — 

= F 

NH 

\* 

\ 

O 

^-hU^A(30mg, 1. 30 mmoD^l-yPAV-JKS mD^ngortT, M 
mm 8 (Dit^M (82 mg. 0.204 mmol) £in*.fc^ 4R#^in^M^bfco 

£Mn&ft:7 >t-0 (xl) {CTft&Lfcm, M7XRit^^ h U AKT 

^bfeo ^££^y-;l/5N«(3 drops) KigfiSU mffiLtco 

^ts^ti (7i mg. 67%) *m&mtkt bxntzo 

* 
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•H NMR (400 MHz, DMSO-d.) fippn; 6.45 (1H, d. J = 9. 6 Hz). 7.30-7.38 (1H, 
in), 7.38-7.46 (2H, m), 7.46-7.66 (2H. m). 7.73 (1H, d. J = 2. 8 Hz), 8. 

01 (2H, br s). 

MS m/e (ESI) : 381 (MH*) . 

%mm i o 

8- (3-7JM-Q7 x ~)U -9- (6-* h^v-3-H 'J 22k) -2- \h ^>±^M -9H-6 



F 

N 

OMe 

7 (DikG® (200 mg, 0. 433 mmol) , 3 7fl:£fa(I) (8 mg, 42. O^mol) , 
y^OPt'X(hU7x^J^7^ »^^> f ^A(II) (30 mg. 42.7wmol)*5 
C k^l-^>5 L >(60 ig. 0.880 nunolXDRN-^^^U^l/ATS b* (3 nDBM 
m\zW.m3®%l : > MKTHJX3Ml/7^>(0. 2 ml, 1.43 mmol)£rSTU 

ffrfRLfc. ^l^itT^-TTK-iS^^bJ^x^ATK^d:!) (xlK 

x-^JU'Tft^U HfBfb^ (148 mg, 85%) W£ bT#fc. 

'H NMR (400 MHz. DMSO-d*) <5 ppm; 0.97 (3H, t. J = 7. 2 Hz). 1.53 (2H. sex. 
J = 7.2 Hz). 2.35 (2H, t. J = 7. 2 Hz). 3.92 (3H. s). 7.01 (1H. d. J = 
8.8 Hz), 7.26-7.38 (3H, m). 7.42-7.49 (1H. m), 7.61 (2H. br s). 7.80 
(1H. dd. J = 2.8. 8.8 Hz), 8.24 (1H. d. J = 2. 8 Hz). 

mmm 1 1 

8- (3- 7 )l □ 7 x X M -9- (6- * b ± ~>-3- £ U 2 Jk) -2-^ >^ -9H-6-7° U 
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NH 2 
' N 



N 



OMe 

jgffll 0 cD-fb-a-^J (127 mg, 0. 316 mmol) <D*?;-)l(20 mDMldlO* 
&&it&®> (122 mg. 95%) ^^fe@#:ibTt#fc. 

'H NMR (400 MHz. CDC1,) <5ppm; 0.88 (3H. t. J = 7. 2 Hz), 1.27-1.40 (4H. 
m). 1. 70-1.83 (2H. m). 2.75 (2H. t. J = 7.6 Hz). 3.98 (3H. s). 5.87 (2 
H. br s). 6.85 (1H. d. J = 8. 8 Hz). 7.06-7.12 (1H. m). 7.19-7.34 (3H. 
m). 7.53 (IE dd. J = 2. 8. 8.8 Hz). 8. 13 (1H. d. J = 2. 8 Hz). 

mmm 1 2 

5- 16-7 S J -8- (3-7 Jl* uy^-M -9- (6- * h 3- ->-3- b° 'J JU) -2-^ >5=- 

NH 2 HC1 

1 N - 



F 

NH 



a 



»J1 lTf#fc8-(3-7;U^P7x-;W-9-(6-^ h^r=>-3-tf >J 5*>W -2- 
^>^;W9H-6-7*U^-5>**lfiW2tRI«llfC«lSb, ttBHfcfcU ^fEte 

'H NMR (400 MHz. DMSO-d.) 6 ppm: 0.86 (3H. f. J = 7. 2 Hz). 1.25-1. 37 (4H. 

m). 1.65-1.77 (2H. m). 2.80 (2H. t. J = 7. 6 Hz). 6.47 (1H, d. J = 9. 6 

Hz). 7.36-7.37 (3H. m). 7.51 (1H. dd. J =2.8. 9. 6 Hz). 7.53-7.60 (1H, 
m). 7.76 (1H, d. J = 2. 8 Hz). 
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MS m/e (ESI) :393 flffl*). 

mmm 1 3 

N- [8- (3-7MD7x-Jl/) -9- (2-7°P bfXJU) -9H-6-7°U -N. N-v** 5^ 



1) N4-(2-7°D^xJl/)-6-7oa-4. 5-fcfU $ y >-/7$ >^fiE 

5-7 a y -4. 6-v 7 oot'U^ v>8g> yn/^^^UT 5 >5ml t V 7°o 

b°;bx5 1 ;i'7$>42mic7)y^y-;noomi^^^^#amTi 4 o < ct-6b# 

S^^^U^^^^A^n^hT^bt^x^ :n-^\^1t>= l : IT 
M), gf$777->3>£ML£. ^^$vx^JUx-x;mS B B ^bt, ii 
^£ISHtf)Slf2ft;£tl (4. 8g, 543!) Zntco 

'H NMR (400MHz, CDCL) <5ppm; 2.26 (1H. t, J=2. 4Hz), 3.40 (2H. br s). 4. 
28 (2H, d, J=2. 4Hz), 4.98 (1H. brs), 8.10 (1H, s). 

2 ) 6-7 □ q-8- -9- (2-7°p h°x;M -9H-7°U > 

1) Tt#e>tlfcN4-(2-7°D^x;W-6-^DD-4, 5-fcf'J $y>v75>tM 

3 ) N- [8- (3-7 Jl/^- □ 7 x x Jl/) -9- (2-70 Ex;P) -9H-6-7°U ~)U -N. N- v ;* 

6 _/7 o n-8- (3-7JWD7i-JW -9- (2-7° □ t°x;W -9H-7*U >150mg<h 4 
0 %v^^;U75>7Ki§^5ml(Z)X^y-;U5nil?^^^- b7 U— 7** 7 0t 

-x^Ti^M U N- [8- (3-7JWD7x-;H -9- (2-7°a tfx;U) -9H-6-7' 




HCI 
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JiS^^ vi^^x-x;Hr^#«b^lE^b^ (97mg, 64%) 

'H NMR (400 MHz, DMSO-d*) Sppm; 3.47 (1H, t, /=2.4Hz). 3.56 (6H. brs), 

5.16 (2H. d. 7=2. 4Hz) 7.45-7.47 (1H, n). 7.63-7.69 (IE m), 7.72-7.78 

(2H. m), 8.39 (1H, s). 

MS m/e (ESI) :296 (MH*). 

mmz lt»#j i4~i6 (Dit^&ntzo 
%mm 1 4 

8-(3-7MD7xZ^-9- (2--7 < Dh°-;M-6-x KvhHP-lH-1-bfa'J^-9 



•H NMR (400 MHz. DMS0-d«) <5 ppm; 1.93-2.10 (4H, m), 3.51 (1H, t, J=2. 4H 
z), 3.66-3.81 (2H, m), 4.15-4.30 (2H. m). 5.20 (2H, d. J=2.4Hz), 7.42- 
7.49 (1H. m). 7.63-7.69 (1H. m). 7.73-7.78 (2H, m). 8.44 OH. s). 
MS m/e (ESI) :322 (MH*). 





Q 



HCI 
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'H NMR (400 MHz, DMSO-ch) <5ppm; 0.74-0.89 (2H, m). 0.89-0.94 (2H, m). 2. 

80-2.97 (1H. m), 3.46 (1H, t, J=2. 0Hz), 5.15 (2H, d, J=2. 0Hz), 7.46-7. 
50 (1H, m), 7.65-7.76 (3H,i), 8.54 (1H, s). 
MS m/e (ESI) :308 (MH*). 

mmm 1 6 

8- (3-7MQ7x-;M -9- (2-y'a -9H-6-7'U >7S >*£&jfc 




h NMR (400 MHz, DMSO-de) <5ppm; 3.52 (1H, t, J = 2. 4), 5. 16 (2H. d, J 
= 2.4), 7.47-7.51 (1H. m). 7.66-7.77 (3H. m), 8.45 (1H, s). 

MS m/e (ESI) :267. 92 (MH + ) 

nmm 1 1 

9-7 U )V-%- (Z-y)ljr D7i -;i/) -9H-6-:/'J > 7 $ >*fcggt& 




'H NMR (400 MHz, DMS0-d6) 6 ppm; 4.83 (111, dd, J = 0.91. 17.2), 4. 95 (2H, 
El), 5.16 (1H, dd. J = 0.91, 10.4), 7.45-7.47 (1H. m), 7.61-7.65 (3H, 
m), 8.48 (1H, s). 

MS m/e (ESI) : 2 69. 91 (MH + ) 

%mm 1 8 
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9- (2-7*^x M -8- (3-7 ^ □ 7 j. -)U -9H-6 — 2lLL±l 
NH 2 HCI 



1) 2-7^x;i^^>7Jt^;f— h 

S^lHii^ ig«$flE@5&bT^fifa#M80g. 96%)£f#£. 

2) 1-7*0^-2-7*^ > 

2-7*^~;M ^>7JU**- h280g©v^5 1 ;i/*;i/AT5 b*3. 5L^HtK<^ 
TU^7A7*P-?-f N93g£2)D;L, ^#H^T^taiCT2 9#TO#tfc. £ 

J£|g£LT^fe«tl (137g. 54%) £#fc. 

3 ) N. NzvfrjKg )±z2z7±> 
1 _y Pt _2-7'^>i37g0v^^;^;i/A75 HI. 3L^^^tK^Tv^5 

M$ K^HJ9Ai&117g£in7U S^^fflmT^HT3B#F^5 0#}f#L 

MX3^<t7k<7)?g£!|^C;b[]7>., fflffiLfco 7KP5rrax^;i/{lT^fflaiL, 
ifeWtil^7K^UTtafB«7KT»L, «7^->^A«lf; e 
^M^itm ^li^^I£^LT«Mlltt^(77g, 60%) ^rf#7Co 
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4) kl£>zhZA>£MM 

n^ntzmm^^^)i^-v-)ix'^m^. 2-7x>-i-7$>m& 

i& (26g, 40%) Zmtz. 

'H NMR (400 MHz, DMSO-d.) fippm; 1.85 (3H. t, J=2. 6Hz). 3.63 (2H, q. 5H 
z), 8.47 (2H. bs). 

5 ) Nl- [4-7 □ P-6- (2-7'D b°~;i/7 $ y ) -5-tf U ^ z?-)]A -Z-yfrXn^y 

N4- (2-7 p Dtf-Jl/) -6-^7 dd-4, 5-tf U $y>y75 >48. 8niol©tT , J^>5 
OmlMKfcftT, 3 -7;i^n^>*Af JP7oU F5. 9ml£i8"FU ClOig^ 
4b££*3W8»T, OtT?l5^»«5l/fcft, e>H 3 0#W»#Ufc. 

#^tlfcSg B B a=&yX^H-fJVT'WltTefeiS B B a > Nl- [4-7 PO-6- (2 
-yoe-;i/7^y)-5-lf 'J$y-JH-3-7MD^>X7$ F5. 64g£#£. 
■H NMR (400 MHz, DMS0-d«) <5ppm; 3.07 (1H. t, J=2. 4Hz), 4.12-4.14 (2H, 
m), 7.45-7.50 (1H, m), 7.58-7.63 (1H, m). 7.80-7.87 (2H. m). 8.05-8.08 

(1H, m), 8.34 (1H. s). 

Nl-[4-^OD-6-(2-^atfx;l/75/)-5-t'U ai/-;u]-3-7;u^a 

^>X75 H5. 64g£**v&ttU>56nilMM£ 1 2 0 < CT7P#Fp , m#b 

IT?^*->$ATl6*Lfc. U *y;P->3 - h 7 n v HTltMLT, 

ienfc^D^yx^x-fi^MStlTi^Blfi-^ □ o-8- (3-7 
;i^D7xn;U-9-(2-7otfx,i|/)-9H-7 1 J> (2. 08g, 35%) 
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'H NMR (400 MHz, DMSO-d.) fippm; 3.56 (1H, t. J=2. 6Hz), 3.40 (2H. d, J=2. 
4Hz ), 7. 53-7.58 (1H, m), 7.71-7.76 (1H. m). 7.82-7.87 (1H. m), 8.89 
(1H, s). 

MS m/e (ESI) : 287 (MHO . 

ic <k D ik&iklt b T9- (2-7 -8- (3-7;Wo7 x - ;W -9H-6 7 U 

'H NMR (400 MHz, DMSO-ds) <5ppm; 1.75 (3H, br s), 5.05 (2H, d, J=2.0Hz). 
7.41-7.50 (1H, m), 7.65-7.91 (5H, m), 8.29 (1H, s). 
MS m/e (ESI) : 282 (MH*) . 

^mm 1 9 

5- 16-7 $ I -8- i3z2Jk* ° ? x " ;U) -2- (3- h H u*i/-l-*J-)V-\--?^- 
;i/)-9H-9-7'J-JH-l. 2-vb HD-2-b'Uy y >t&^j& 



1) 2-(T l J;i/^-^-»-5--hab°'J 2> 

7'J;U7;U3-;K8. 6 g, 148 ninol) ©N. N-y^fJV*^A7$ H (100 ml) 
^CtK?^ &mmmn.T> 60-70% H U V A (3. 0 g. 75. 0 mmol) £in 

>(10. 3 g, 50. 7 mmol) £flD7u> -t©«20#Mtt#Lfc. S^SrffifnJfi^k 

8&fD^fc7> ; E-'7A7KI§jK(x3) KlTift^bfcS*, h U -^AtCTIt 

8M8U *Eft:^tt24©fi4JSjc* (9. 9 g, quant. ) £JMSfc@#£ LT^fc. 
•H NMR (400 MHz. DMSO-d,) dppm; 4.96 (2H, dt, J = 1.6, 5. 6 Hz), 5.29 (1 
H, da, J = 1.6, 10.4 Hz), 5.41 (1H, da. J = 1.6, 17. 2 Hz), 6.03-6.14 




o 
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(1H, m), 7.08 (1H, d. J = 9. 2 Hz), 8.50 (1H, dd. J = 2. 8, 9.2 Hz). 9.0 
8 (1H, d. J = 2. 8 Hz). 

2) fi-(7'J^a-*-»-3-tf'Jv?±5> 

1) ©fc£*i©a£J5fc» (9. 9 g. 50. 7 mmol) ©x*/-JM200 ml)-* (100 m 
1)-»K(10 ml)JBafKC3E»*»*(20 g, 306 mmol) Z'PWl^IB^ 30#W* 
^a^Iilfci^ M£gf&x^;U&cfcD^n&te7>^X7A 
*Jg«fci:#Rbfc'. WM^gSM^7>^x^A7K?§M(xl), lNzRgHbx 
h U <7 A7Ki£?& (xl) 43«fctfffl*n£fc7> ; EX'7A*ig?£ (xl) \ZXm&V1t&. 

m&fflsti- h v v j*\zT&m. iit. sE^ttasoa^BE* (6. 7 g, 88%) 

•H NMR (400 MHz, DMSO-d.) <5ppm; 4.64 (2H, dt, J = 1-6. 5. 2 Hz), 4.75 (2 
H, br s), 5.18 (1H, da. J = 1. 6, 10.4 Hz), 5.32 (1H, dq. J = 1. 6. 17.2 
Hz). 5.97-6.08 (1H. m), 6.57 (1H. d, J = 8. 8 Hz). 7.01 (1H, dd. J = 2. 
8. 8. 8 Hz) . 7. 48 (1H, d, J = 2. 8 Hz) . 

3) 5- 16-7 S / -8- (3-7 JVt □ 7 1 z -2- (.V h K n ^ y -3- ^ f Jhl-^f 
_Jl/)-9H-9-7°')-JWl-l. KQ-2-t^Jy/>%8ttfc 

flS^MO mg, 0.202 mmol) ©x^y-JK10 ml)-* (2 ml) igiSlclOfra* 
/X55?£A-#— #>(IO mg)£<fctfp-bJUX>7Jl/#>$— *ftl$l(12 mg, 0. 
063 nunol) £Jn*.fc&, MiSMLfc. 30#&, p- HUX>*;W* >»-*»* 
(110 mg, 0.578 mmol), £ 5**ra&» 10fr&*/t^'7A-;fc-#> (10 mg) 
*5«fct) f p-h;Wx>^;i'*>K— *ft^(100 mg. 0.526 mmol) SriiJJDU ^bl33 
BIWUPSJaiaEUfc. /^y7A-*-*>^l^^fct> tt«t%»»X^;HCT 
!S?n^k7> ; &-7A7K^(xl)IIT?5fe^bfeo 1 N**fc*MJ*A 

DKTWlfflUfcft* •STKfiSEK^-hU^AtTS;^ 

;U-5NttK(3 drops) C8#U lilt »$£**/-;l^»BP^I'-$>X . 

^jl/X-5^W;:T«glMfcUfc&» S^tt^feVS. vx^;i/X— rJHCT»b, 

SEfl5£»27 (18 mg. 205K) *&1k$mfot LTftfc. 
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'H NMR (400 MHz, DMSO-d.) 5ppm; 1.45 (6H, s). 6.46 (1H, d, J = 9. 6 Hz), 

7.31-7.38 (1H, m). 7.40-7.47 (2H, m), 7.47-7.56 (2H, m). 7.73 (1H, d. 
J = 2. 8 Hz) . 

MS m/e (ESI) : 405 (MH') . 

mmm 2 0 

1- 12- f9-7 U JV-6-7 $ J -8- (3-^Jl/^-P 7 x x )V) -9H-2-7°'J Xjl/1 -1-X^X 



1 ) ]_ \ 2 - [9-7 ij p g-8- (3-7;^D7x^) -9H-2-7*'J x;H -1-x 
=5-- M -X-i/l u 

9-7U;W6-:7Do8-(3-7;U:*a7xx;U)-2-3-K-9H-7 o U>(50.0 g. 1 
20. 6 mmol) , 3-ftJ!(I) (1-1 g. 22 mmolh y^ODk*X(hU7x-MX 
7^ »A5v"7A(II) (4. 2g, 22 mmol)feJ;^l-(l-x^-;V)-l-v^D 
7°?/-)l ( 12.7 g, 132 mmol) (D^r h^k HD77>( 500 \&\)mMm\zm 

mnm%y^ ^sicthjx^ji^^^s. 2 mi, 343 mmonssTu 20^ 

ft, ^7KM±hU-7A^T^i, 83S^xf^x-fM:TS 
»U HJEMfe£ift& yifjU-fJH:t»b, H§Efc£$) (45. 0 g. 98 %) 

'H NMR (400 MHz, CDC 1.) appro; 1.85-2.00 (2H, nO. 2.32-2.42 (2H. m). 2.6 
2-2.70 (2H, di), 5.00 (1H, d, J = 15.0 Hz), 4.95-5.05 (2H, m), 5.32 (1H, 
d, J= 10.4 Hz), 6.00-6.10 (2H.m), 7.24-7.35 (lH.m), 7.50-7.65 (3H, m) . 

2 ) 1- 12- [9-7 'J JMhZ g (3-7J^D7xZJl/) -9 H-2-7°'J ~M -1-X 
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!_ j 2 - [9-7 ij □ o-8- (3-7MD7i-JH -9H-2-7U XJH 

-;H-l-5/^D^y-;K45 g, 116.8 mmoI)©l. 2-x* h^->X^X900 m 
1 )_^ 7 > t - 77 j < (450 ml) b^-:?**K70 , CtlT, 5^^jt# 

^HJOMwTtt*, ill/:, S$^yXfJH-fJH:tSSl, @» 
&MU yI^VX-rJH:Ti^U. KiE^»07'J-# (31. 3 g. 98%) 
d©7U-^^X^y-;i'300 illcSIl, 5N&K26 ml^iQx.T^ 

u aBStfc. ^^^vx^;ux-x;ncx^t, «:*«*ffifl:^**30 g 

•H NMR (400 MHz. DMSO-d.) 3ppm; 1.72-1. 83 (2H, m). 2.18-2.24 (2H, m). 2. 
33-2.40 (2H. m). 4.76 (1H, d. J= 17. 2 Hz). 4.86-4.92 (2H. m). 5.14 (1H. 
d. J= 10.4 Hz). 5. 95-6. 05 (2H. m), 7.38-7.42 (lH.m). 7.58-7.65 (3H,m). 
MS m/e (ESI) : 364. 01 (MHi. 

%mm 2 1 

5- 16-7 S 7 -8- (2-7 ]) M -9/^9-7'J ~ ;H -1- * * jkzl 2- v h H d-2- b! U v 

NH 2 HC1 

| 

i L w n J 

' n_o- 

NMe 
O 

HM#U<3(2h (3), (4)WH»2 i[W|^(D^^T^^bfc5-[6-7$ 7- 
8-(2-7'J>»W-9H-9-yU-;H-l. 2-/t X400 mg, 1.36 mmo 

1) (D^^y-;K8 ml).^Mic^- h U^A* h + v K (150 ig, 2. 78 mmo 1) £ 
in*.2£gllf&T, ^rSiCTWU^c 15#&, 3-K**X0. 26 ml. 4.18 
mmol) fcflDx., 2 5K16.5Kira)S#Ufc. S««SU $££XJ#dr># 
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VO'yy^i- (Sffi&iR : ^ItX ^\^>-^X^;i/=40: K 20: 

i, io:i)tc^tfc. a^dc^^x^y-^tcsssufc^, a^Sr^, x^ 

y-jUiS.t^vX^X-xJUTgfe^b, «»Bfc£«5<07'J--#(337 mg)£t« 
f c „ fie»n/t7 , J-'»&^^>'-^-4N*K/i1fl6x^;K0.4 ml) E8*U * 

yX^X-rJHCT^#b, «EB<k^« (270 ig. 58X) Sr^ffi 

'H NMR (400 MHz, DMS0-d 6 ) 5 pp m; 3.50 (3H. s). 6.58 (1H. d. J = 9. 8 Hz), 
6.68 (1H. dd, J = 1. 6. 3.6 Hz), 6.74 (1H, d, J = 3. 6 Hz), 7.60 (1H. d 
d, J = 3.2, 9.8 Hz). 7.96 (1H, d, J = 1. 6 Hz), 8.24 (1H. d. J = 3. 2 H 
z), 8.41 (1H, s) : MS m/e (ESI) 309 (MHT 

mmm 2 2 

5- f6-7 $ J -8- -9H-9-7U - M 2- V b Fa-2-b: U 

NH 2 HC1 

NMe 
O 

%mm\om, (3), w) xtf^isw 2 , 2 1 t^o^ST^jEKUfc. 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.51 (3H. s), 6.61 (1H, d. J = 9. 6 Hz), 
7.19 (1H, dd, J = 3. 8, 5.0 Hz), 7.41 (1H, dd, J = 1. 4, 3. 8 Hz). 7.62 

(1H, dd, J = 2. 8. 9.6 Hz), 7.83 (1H. dd, J = 1. 4. 5.0 Hz), 8.30 (1H. d, 
J = 2. 8 Hz). 8.45 (111, s); MS m/e (ESI) 325 (MH 4 ) . 

%mm 2 3 

5- 16-7 5 I -8- (3-7 )V* 9 7 x ~M -9H-9-7 U ~JM - 1. 4-7 * ?-JM. 2-7 
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NH 2 HC1 
K( 1 N — 

N ~~ N _ — 
Me— NMe 



'H NMR (400 MHz, DMS0-d B ) & ppm; 3.42 (3H, s), 6.46 (1H, s), 7.38-7.60 
(4H. m), 8.13 (1H, s). 8.42 (1H. s) ; MS m/e (ESI) 351 (MH + ). 
2 4 

5- 16-7 5 I -8- (3- -7 □ 7 x ~)V) -2-* ^;U-9H-9-7* ' J XJH zK^^ikl L 
2-yb Fn-2-t:Uy/>-: 

NH 2 HC1 

' N = 



1 ^ 
Me V N N , 



••=■ F 
NMe 



iKgm, 2, 2 1 <hlW)|$(7)^-e^fi)ctfco 

'H NMR (400 MHz. DMSO-d 6 ) 5 ppm; 2.54 (3H. s), 3.43 (3H. s). 6.51 (1H. 

d. J = 10.0 Hz). 7.35-7.41 (1H. n). 7.44-7.57 (4H, m). 8.11 (1H. d. J 
= 2. 8 Hz) : MS m/e (ESI) 351 (MHV 

mm 2 5 

5 - [g-7 $ i -g- (3-2 Zk* B 7 £^2k) -9H-9-7' 1 J ^ik3 - 1-X9 =- JU-1. fc h* 
□-2-b''Jyy >^Mjl 

NH 2 HC1 

= 

N — 
= F 
NEt 

O 



N 
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»j2 1 tm&oJs&T&tiiii'iz, 

■H NMR (400 MHz, DMSO-d 6 ) 5 ppm; I. 15 (3H, t. J = 7. 2 Hz). 3.89 (2H, q. 
J = 7.2 Hz), 6.53 (1H, d, J = 9. 6 Hz). 7.38-7.43 (1H. m), 7.45-7.49 
(2H. m). 7.53 (1H. dd, J = 2. 8. 9. 6 Hz). 7.54-7.60 (1H, m). 8.10 (1H. 
d. J = 2. 8 Hz). 8.49 (1H. s) ; MS m/e (ESI) 351 (Mff). 

mmm 2 6 

R- 16- (->^ □ 7°n ¥)17 5 7 ) -8- (3-7 □ 7 Z^M -9H-9-7*U —M 
2-^b Kd-2-k'U •/;> 



NH 



N 

I.. 



N 



N 



NMe 



MM 1 CD (4K 2 , 2 1 •tlWj^COMT^bfc. 
'H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 0.62-0.67 (2H, m). 0.72-0.80 (2H. m) . 
2. 94-3. 20 (1H. br) . 3. 43 (3H. s) , 6. 46 (1H. d. J = 9. 6 Hz) . 7. 28-7. 34 
(1H. m). 7.41-7.53 (4H, m). 8.09 (1H. d. J = 2. 8 Hz). 8.11-8.28 (1H. b 
r), 8.24 (1H. br s) ; MS m/e (ESI) 377 (MH + ). 
2 7 

5 - [6-7 $ / -8- (3-7 )l* u 7 xTJM -9H-9-7 ' ' J - M - 1- (2- b H D * k 



NH 2 

I 



N 
I 



N 



N 



- N 



N — 



—OH 
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'H NMR (400 MHz, DMSO-d 6 ) 8 ppm; 3.58 (2H, q, J = 5. 2 Hz), 3.93 (2H. t, 

J = 5. 2 Hz), 4. 86 (1H, t, J = 5. 2 Hz). 6.49 (1H, d, J = 9. 6 Hz). 7. 29 

-7.36 (1H. d). 7.42-7.54 (6H. m). 7.94 (1H. d. J = 2. 8 Hz). 8.15 (1H. 
s) ; MS m/e (ESI) 367 (MH + ). 

%mm 2 8 

5- 16-7 S I -8- [Zz2Jk*R2 x^jkl ~9H-9-7° 'J - M - 1 > 2Jk± 2- 2. t 
Ha-2-h 0 'jyy > 



NH 2 
I 



N 

L 



N = 



N 



N 



f 

N— 



»!)2 1 ^TOC7)^feT^fi)cL7to 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 5.04 (2H. s). 6.57 (1H. d. J = 9. 6 Hz). 

7.06-7.13 (2H, m), 7.26-7.44 (6H. m), 7.45-7.53 (3H. m). 7.63 (1H. dd. 

J = 3. 2, 9. 6 Hz). 8. 13 (1H, d, J = 3. 2 Hz). 8. 16 (1H, s) ; MS m/e (ES 
I) 413 (MH + ) . 
2 9 

1-7 U )\r±. [6-7 $ J -8- (3- 7 )l-t a 7 i -9H-9-7* U -M - 1. l-V fc H 
D-2-tfiJyy > 



NH 2 

I 



N 

I, 



N 



N 
N 



N— 



MM2 1 i:P]tiO^?iT^/}JcL/ic 
'H NMR (400 MHz. DMSO-d c ) 5 ppm; 4.49 (2H, d, J = 5. 2 Hz), 4.90 (1H, d, 
J = 16.8 Hz), 5.10 (1H, d, J = 10.4 Hz). 5.88 (111 ddd. J = 5. 2, 10.4, 
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16. 8 Hz), 6.54 (1H. d. J = 9. 6 Hz), 7.30-7.35 (1H, m), 7.41-7.53 (5H, 
i), 7.45-7.53 <3H, m). 7.56 (1H, dd. J = 3. 2, 9.6 Hz), 7.93 (1H, d, J 
= 3.2 Hz). 8. 16 (1H, s) ; MS m/e (ESI) 363 (MHT 
MM 3 0 

2- 15- [6-7$ I -8- (2-7 ]) )l) -9H-9-7°U -M -2^7-1. 2-vh H u-2-ld 'J 



NH 2 

M •'• • . N 

\ II * 
N' N 



W F 

N— 
' — COOH 
O 

1 tH«0^ffi-C^B6bfc^»2-[5-[6-7 5y-8-(2-7«J;W-9H 
-9-^U-;H-2^V-l, 2-vt KP-2-t!'J ^x;M fi*B6x^;M600 mg, 1. 47 
imol)©^^y-;K6 il)-f h7tHo77>(6 ml)-7K (10 il)&ttfc:5 N* 
Btfb:*- h U 9 AtK^?S (2. 0 ml, 10 mmol) £Jn*., £i&£T3ira«* ! FL£. S 

KTBfc#U (252 mg, 57%) £*eJ&EH££: UTfffc. 

'H MR (400 MHz, DMS0-d 6 ) 5 ppm; 4.61 (2H, s) . 6.53 (1H, d. J = 9. 6 Hz), 

7.29-7.35 (1H, m), 7.45-7.52 (5H. m). 7.55 (111, dd. J = 2. 8, 9. 6 Hz) . 

8.05 (1H. d. J = 2. 8 Hz). 8. 16 (1H. s) ; MS m/e (ESI) 381 (MHT 

mmm 3 1 

4-15-16-7$ /-8- (2-7U;H-9H-9-7 , 'J-;M-2^^V-l. 2-vb Pd-2-fcTU 
vx;M 

NH 2 

N 1 ' "• ' N — 



I 

N 



N 



F 

N — 



COOH 
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1,30 tm$<Dl5&~Zn®.\stzo 
'H NMR (400 MHz, DMSO-d 6 ) & PPin; l. 78 (2H, quint, J = 7. 2 Hz), 2. 12 <2H, 

t, J = 7.2 Hz). 3.89 (2H. t. J = 7. 2 Hz). 6.51 (1H, d, J = 9. 6 Hz), 7. 
28-7.34 (1H. m), 7.41-7.54 (6H. m), 7.99 (1H. d. J = 2.8 Hz), 8.16 (1H, 

s) ; MS m/e (ESI) 409 (MH*) . 



7- (K- ffi-75 7-8- (2-7 U )l) -9H-9-^'J -M iM ±Vzl E 
'✓-Jl/17-fe H75 K 



2 _ [5 _ [ 6 _7 S y- 8 - (2-7 >J ;W -9H-9-7°U x;H -2**7-1. 2-v t K P-2-tf 
U vx;HBt&(150 mg, 0. 394 mmol K 1-k H □ 3r5"*>y h U 77-;M180 m 
g. 1. 18 mmolh j^b7> ; e^ , 7A(105 mg. 1.96 mmolh l-x^-3- (3' - S J* 
^)V7S.JZfo}dMt})Vt^< S. H (184 mg, 1.19 mmol) &<fc£» 'J X9MU7 
5X0.28 ml, 2.00 mmol) <£>N. N-y/fMMTS F (3 ml) 

^-(i§tiii§$ : v?PO*^>, v£DD^>-^/-;i'=20:k 10: K 4: 

Tft#U ^ie^#l(96mg, 64X) *®&WWt UTt#fc. 
'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 4.51 (2H, s), 6.48 (1H. d, J = 9. 6 Hz). 
7.21 (1H. br s). 7.28-7.34 (1H. m), 7.45-7.54 (6H, m) . 7.62 (1H, br 
s). 7.98 (1H, d, J = 2.8 Hz). 8.16 (1H. s) ; MS m/e (ESI) 380 (MHT 

%mm 3 3 

6- 12- (3-7Ma7xZJl-) -7. H D-3IW g ^/ [2, hU >-3-f 
JM-1.2-vbKD-2-tfU 2Z> 





N 



CONH 2 
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%mm 1 O (4) , 2 <h^l^^?4T-&fi5cb^8- (3-7J^D7i-^) -6- (2- A 
FD^yxWS;)-9-(6-^ h^v-3-t:Ux;P)-9H-6-yU>(800 mg. 
2. 10 mmol) ©1, 2-v^ a di^ > (20 ml) SKS^H46^^*-J1/ (1. 1 ml. 15. 1 
mmol) £iDA, 80 "CCT9. 5B3HJfll#Ufc. KJ&«£*8U 1 

fc. ±Cfc*SH£*^ zM;:T&?£U 620 mg<DfflS£ B B B ?H#£. *§e>nfc&*S 
H&»&&(10 ml) IZ**U, 8P#ramS&SSSSLfc. EJfcifcfciW^ 5 NtIcK 
fc:fhU£A*8«fcK:T*fnLfc. £Dfc*£ B B B £itI&, *CTifei£U ^fBffc 
£^(210 mg, 29%) £$fcfi@#£:LTft;fc. 

'H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 3.95 (1H, t. J = 9. 4 Hz). 4. 13 (1H. t. 
J = 9.4 Hz). 6.43 (1H. d. J = 9. 2 Hz). 7.23-7.34 (1H, m). 7.33-7.40 
(2H. m). 7.40-7.52 (2H. m). 7.68 (1H. d. J = 2.8 Hz). 8.04 (1H, s) ; MS 
m/e (ESI) 349 (MH*) . 
MMM 3 4 

5- 16-7$ 7-8- (3-^fJI/7xZ;M -9H-9-7 'J -^1 zlz* ±Jk± 2-v?fc p ~ 
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mnwioMs (3), (4), Rtfmi&M5 tmmo-j5&T*mzit& 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 2.34 (3H, s). 3.45 (3H, s), 6.49 (1H. 

d, J = 9. 2 Hz), 7.32-7.40 (3H, m). 7.47 (1H, dd, J = 9. 2, 2.8 Hz), 7.6 

1 (1H, s), 8.13 (1H. d. J = 2. 8 Hz). 8.38 (1H. s) ; MS m/e (ESI) 333.01 
(MH + ) . 

%mm 3 5 

5 _ [6-t 5 y -8- (3-- hD7x-JV) -9H-9-~7° 0 - M - 1 - * *)V- 1 . 2- v fc K a - 
2- tf U y7 




HJ£0yi©{2K (3)> (4), HJ60fl2, Rrfs«fi«5i:ra«lO*jST«EflS^ 

■H NMR (400 MHz. DMS0-d 6 ) 5 ppm; 3.44 (3H. s). 6.51 (1H, d, J = 9. 6 Hz). 
7.55 (1H, dd, J = 9. 6, 3.0 Hz), 7.79 (1H. t, J = 8. 0 Hz). 8.00-8.04 
(1H. m), 8.16 (1H. d, J = 3.0 Hz). 8.34 (1H, d. J = 2. 4 Hz). 8.36 (1H. 
s). 8.62 (1H, t, J = 1. 6 Hz); MS m/e (ESI) 364.00 (HHP). 

%m\ 3 6 

5-f6-7^y-8-(3-7$ / 7x-;i/)-9H-9-yU-^1-l-^^;U-l. 2-vfc Ka- 
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0 



**fc0!l3 5TMtS>n*7>J-075>(371 ig) £THF(200 ml), EtOH (200 

mi) \z®ml. \q% pd-c (<a?K o. 5g) Tkntj? h^t^st- 2mmmw 

i©7U-©75 XlOOmg) £^/-;M2ml) tl^Mb, 4N HCl/EtOAc (0. 2ml) 

'H NMR (400 MHz, DMSO-d,) 5 ppm; 3.47 (3H. s), 6.50 (1H, d. J = 9. 6 Hz), 
7.21-7.27 (1H, ■), 7.33-7.38 (1H. m), 7.42-7.53 (2H, n). 7.46 (1H, dd. 
J = 9. 6. 2.6 Hz), 8. 17 (1H, d. J = 2. 6 Hz), 8.49 (1H, s) ; MS m/e (ES 

I) 334.02 (MHT 

rn&m 3 7 

N-[3- f6-7S y-9-(l-^^JU-6-^-^V-l. 6-yh H P-3-h° U -7~;l/) -9H-8-7 




o 



$K0!I3 6T»6nfc7'J-O75>(100Bg)*lf>J^>(2Bl)fc*«?U» * 
£T**>7JU*-;1,£dU K (28ul) Sim*, OgT-Wlt. Rfc&m 

7'J— *£90igf»fc. ^©7'J-©7 = >5r^7y-;K2ml) tjg»b4N HC1/E 
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tOAc (0. 6ml) jjpA^mT3^ H 1i£MbSfefc£Mmg£t#fco 
'H NMR (400 MHz. DMS0-d 6 ) 6 ppm; 2.93 (3H, s), 3.46 (3H, s). 6.48 (1H. 
d. J =9.6 Hz), 7.28-7.32 (1H, m). 7.42 (1H, dd, J = 9. 6. 3.0 Hz), 7.4 
6-7.50 (2H, m). 7.59 (1H, s), 8.18 (1H, d, J = 3. 0 Hz), 8.45 (1H, s). 
10.04 (1H, s) ; MS m/e (ESI) 411.99 (MHT 

%mm 3 8 

5- 16-7 S J -8- (3-hU7JVtD/ ±h2*=M -9H-9-7°'J - 1-^ fJki L 
2-yl: Ka-2-h°U y7 >-^g£^ 

NH 2 HCI CF 3 



1 (D (2) , (3), (4), »^J2, R^»^i5 tlWHUcD^T^IB^ 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.45 (3H, s). 6.53 (1H, d, J = 9. 6 Hz). 
7.54 (1H. dd, J = 9. 6, 2. 8 Hz), 7.75 (1H. t. J = 2. 8 Hz). 7.88-7.93 
(2H. m). 8.10 (1H, s), 8. 17 (1H, d. J = 2. 8 Hz), 8.43 (1H, s) ; MS m/e 
(ESI) 387.00 (MH + ) . 
%1&m 3 9 

5- [6-7$ 7-8- (3-^aa7x-;i/)-9H-9--/U -;M-1-^^;W1. 2-^h Kd- 
2-fcf'J y; > 

NH 2 HCI CI 
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mmm 1 <d (2) , (3) , (4) , mmm 2 , Rztnmm 5 1 phi^^&t^e^^ 

■H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.43 (3H. s), 6.50 (1H. d. J = 9. 6 Hz), 
7.47-7.61 (4H. m). 7.77-7.79 (1H, m). 8.12 (1H, d, J = 2. 8 Hz). 8.34 
(IE s) ; MS m/e (ESI) 352. 96 (MH + ). 
4 0 

5-16-7S 7 -8- (3-* h^->7x_j|/)-9H-9-yj -;M-1-^^;U-1. 2-vh K 
□ -2- k ,| Jyy>'Mi 




m«j i (o (2) , (3) , (4) . mmm 2 , wmmm 5 1 iti^©^ST'^sB{k-& 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3. 43 (3H. s), 3.73 (3H. s). 6.50 (1H. 
d, J = 9. 6 Hz), 7.06-7.11 (1H, m), 7.20-7.25 (2H, m). 7.38-7.43 (1H. 
m), 7.49 (1H, dd. J = 9. 6. 2.8 Hz). 8.14 (1H, d, J = 2. 8 Hz). 8.47 (1H, 
s) ; MS m/e (ESI) 349.02 (MHV 

iiiPj 4 i 

3- [6-7 $ I -9- (l-^Jl/-6-^ V-l. 6-y b H a-3-fcf U -9H-8-7U 




o 
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'H MR (400 MHz. DMS0-d 6 ) 8 ppm; 3.45 (3H. s). 6.51 (1H. d. J = 10. 0 H 
z). 7.50 (1H, dd, J = 10.0, 2. 8 Hz). 7.72 (1H. t. J = 8.0 Hz). 7.92-7. 
96 (1H. m). 7.99-8.03 (1H, m) , 8. 12-8. 15 (1H. m). 8.14 (1H. d. J = 2. 8 
Hz). 8.42 (1H. s); MS m/e (ESI) 343.99 (MH*) . 

%mmA 2 

2-(3-7;i/^-n^x-;i/)-l-(6-^ h^->-3-h°U >^)-lH-< 5ffVf4. 5-cl fc° 
'Jy>-4-7$> 




OMe 



(1) 2,4-y^on-3--hol:'Jy> 

2,4-ytKn+y-3-zhot°'Jy>(2.5 g. 16 mmol) IC^+v^bU X10 
mDStJPA, 110 < Ct3T4B#M^Lfe. S^I^METIiLfc. TOIC^ 

^T^v^AtCT^, ->'J;W1/MU }ff5te3«. 7 g. 8 

7*) ^^WtLxntZo 

(2) N4-(6-* h^->-3-b:U v;M-2-^DP-3-- h D-4-t: U v>75 > 
(1) Tl#fcffc£^(10. 4 g. 54 mmol). 5-75 h*;>t:U S^>(9. 6 

g, 77 mmol K h U X3\>U7S >(5. 4 g. 54 mmol). x^ y-;M40 mL) (DU£ 

Mz^T-iammftLtzo EmmzmBTmmL. mm\zmmji^^t7^m 

ft. vU#y;i^A^D^h^7^-Tlf^U mmtG® (6. 3 g. 42S0 



77 



WO 01/02400 



PCT/JPOO/04358 



»H NMR (400 MHz. CDC1 3 ) 6 ppm; 3.98 (3H, s). 6.63 (1H, d, J = 6.4 Hz). 
6.85 (1H, d. J = 8.8 Hz), 7.46 (1H, dd, J = 8. 8, 2.8 Hz). 7.92-7.96 
(1H, m). 7.99 (1H. dd. J = 6. 4, 0.8 Hz), 8. 10 (1H, d, J = 2. 8 Hz). 
( 3 ) N4- (6-* h ± *>-3-E U 2M zk£ u Qzl 4-trf 1 J ->'>'/7a > 

(2) Ti#fcfc£$Ml. 0 g)£7K(10 mL), x^y-;M20 mDCSIL, SIB 
*(1.0 gK (1 mL) £SnA» £»T4Ptna«#lyfc. K«*S;t7'f hit 
j@U $J£TiS£§bfc. SIC^ifiK gSfpmW7jc$rJPAiSiSLfc. Wit 

»t£U «l2{fc^«ft (0: 85 g. 95*)£*#£o 

'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 3.95 (3H, s), 5.79 (1H, s), 6.59 (1H, d, 
J = 5.6 Hz). 6.79 (1H, d, J = 8.8 Hz), 7.42 (1H. dd, J = 8. 8, 2. 8 Hz), 
7.70 (1H, d, J = 5. 6 Hz), 8.01 (1H, d, J = 2. 8 Hz). 

(4) Nl-[2-?cm-4-[(6-* h^v-3-fcf'J 7$ J\-7>-\f.^V)V\-l-y)V 

(3) 0 g. 4. Omiol) £tfU v>(5 mL) fcStfU tK^T^ 
ffiMU «Bfls£*» (1. 2 g. 81*)*»fc. 

'H NMR (400 MHz. CDC 1 3 ) 6 PPm: 3.95 (3H. s). 6.73 (1H, d. J = 5. 6 Hz). 
6.79 (1H, d. J = 8.4 Hz). 6.97 (1H. s). 7.31-7.37 (1H. m), 7.46 (1H. d 
d, J = 8. 4. 2.8 Hz), 7.51 (1H, m), 7.69-7. 79 (2H, n). 7.95 (1H, s), 7. 
96 (1H. d.. J = 5.6 Hz). 8.07 (1H. d, J = 2. 8 Hz). 

(5) f^pq-2-(3-7M07x^)-l-16-^ yJM-lH-T $ 
^7f4. 5-cl tf'J v> 

(4) Ti#7c^t( (980 nig, 2. 6 mraol) . 7 -fe h x h >J ;M20 mL) , 

ft U > (2 mL)<7)^ti^80T:T3B#F B W^bfco £j£i££&£EETSl!&U SiS 
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&m (680 mg. 73%) 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 4.03 (3H. s), 6.91 (1H. dd, J = 8. 8. 0.8 
Hz). 7.11 (1H. d. J = 5.6 Hz). 7.11-7.17 (1H. m). 7.33-7.40 (3H. m). 

7.47 (1H. dd. J = 8.8, 2. 8 Hz). 8.17 (1H. dd. J = 2. 8. 0.8 Hz). 8.23 
(1H. d. J = 5. 6 Hz). 

(6) 2-(3-7^Q7i^)-l-(6-^ h^v-3-h°U vJl/)-lH--r5^Vf4. 5- 
gj ti'J v>-4-7^> 

( 5 ) Tmzit&® (ig) , t^-t-x* j -)vm& (20 mu cds^^isot; 

^-TflSJL, HHe-ft^ (200 mg. 2 IS!) 

■H NMR (400 MHz. CDC 1 3 ) 5 ppm: 4.02 (3H, s). 5.30 (2H, br), 6.55 (1H, d 
d. J = 5. 8 Hz), 6.88 (1H, d, J = 8. 8 Hz). 7.07-7.13 (1H. m), 7.24-7.35 
(3H, Dd, 7.46 (1H. dd. J = 8. 8, 2.8 Hz), 7.88 (1H. d. J = 5. 8 Hz). 8. 
15 (1H. d. J = 2. 8 Hz); MS m/e (ESI) 336.00 (MH + ) . 

nmw 4 3 

5 - [ 4 - T ^ j -i- {Z-y^ny X -JM - 1H — T 5 *V f4. 5-r.l e'Jv >- l--f M - 
1. HD-2-tfU->V> 




O 



^^'14 2Tl#^n7c2-(3-7^^P7xn;i,)-l-(6-^ H^v-3-fc: U z?)V) 
-1H-<5^V[4. 5-c] tTUy>-4-7 5X290 mUiMtlO ml) Oil^*l 

J^7A^07hy77^-T'lliU «IIEfc£4& ( 1 20 mg, 43» 
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"H NMR (400 MHz, DMSO-d 6 ) 5 ppm; 6.39 (2H. br). 6.45 (1H. d, J = 9. 6 H 
z), 6.49 (1H, d, J = 5. 8 Hz). 7.28-7.34 (1H, m), 7.40-7.54 (4H, m). 7. 
72 (1H, d, J = 5. 8 Hz), 7.77 (1H, d, J = 2. 8 Hz) ; MS m/e (ESI) 321.94 
(MH*) . 



5- [4-7 g I -2- (3-7)^n7x -)\A -1H-^ $ £± f4. 5-c] h° U 2 kzhd M - 

2-vh HD-2-h°'J > 



HJ£#1 4 3 Tt# ^nfc5- [4-7 5 / -2- (3-7 □ 7 x-;U) $ [4, 

5-c] fcT'J v>-l— r;H-l, 2-^k KP-2-trUi//>(100 mg)£y^/-;Mlm 
LH~!!?§U 2 8%±HJ9Ay h^>K-y^y-;W§*fc(20 mLh 3"7fbp< 

^;K20 did ^PAisti umw^tz. fcfoWLZU&Tmmis. tm*m-y 

^■-A>'J*^>^^A^PV h^7 7^-Tiil« ^te<fc^(27mg, 2 
6K) £f#7c 0 

'H NMR (400 MHz, DMS0-d 6 ) 6 ppm; 3.45 (3H. s). 6.40 (2H. br), 6.49 (1H, 
d, J = 9. 6 Hz), 6.56 (1H, d, J = 5. 8 Hz). 7.29-7.34 (1H, m) , 7.44-7.5 
3 (4H, m). 7.73 (1H, d, J = 5. 8 Hz), 8. 17 (1H, d, J = 2. 8 Hz) ; MS m/e 
(ESI) 335.98 (MH + ). 
mtm 4 5' 

3-f6-75 7-8- (3-7Jl/^P7x^Jl/)-9H-9-7°U-JH-l-y5 1 ;i/-l. F 
□ -2-b°'J>V>i&l£i& 



mm 4 4 
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NH 2 HCI 



Kj 1 



mimi. 2, 5 tmmzbxmiit^^tzo 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.46 (3H, s), 6.45 (1H, t, J = 7.0 Hz), 
7.30-7.53 (4H, m), 7.91 (1H. dd, J = 7. 2, 0.8 Hz), 7.97 (1H. dd. J = 
7.2, 0.8 Hz), 8.33 (1H, s) ; MS m/e (ESI) 336.97 (MH*) . 

mmm 4 6 

B- 16-7 S 7-8- tt-7)l*U 7 x-Jl/)-9H-9-^') =L)]A-\-* *)V-L 2-^t: K 
□ -2-h''J>V > 



Me 

7^X^4«tc5-- ha-2-tD F^yf'JyXO. 55 kg, 3. 93 mol) ,DMSO (2. 
2 LK K,C0 3 (0.88 kg, 6.37 mol)£!i»A, ^WiK^^^-e^bfco $ 
e>(c37 < CS l «TpTsOMe (0.88 kg, 4. 71 mol) 10fF<mg#L£. 

lffe$*c2SBe{i:£t>516g(«85!«£#fc= 
(2) 5-7$y-l-^^;i/-2(lH)-b°'J H> y:ifrB££ 




(1) !-^^;W5--hP-2(lH)-b:U K> 
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1-/^-5-- h D-2 (1H) -tf' J KX250 g, 1. 62 molh 1 
0% Pd-C (25 g. 0. 1 w/wX) . EtOH (2.5 L) £Jn*.&lSiiL7c 0 10 kg/cm 2 ^^o«t 

KMft£Et0H(l. 25 UTft^UfCo 

«tc->a.^ (293 g, 3. 2 mol) £^L£Et0H (2. 5 L) ®Wt$:ffiTV, * 
^Til^ £$L£*£ H B B £®]&U EtOH (1 L)Tift#Lfc, 60t:Tii®$t 

mLxmat^m. 6 g£t#£ (W52. 6*) 0 

'H NMR (DMSO-dj) 5 ppm; 3.30 (s, 3H. N-Me), 6.25 (d, 1H, J= 9. 3 Hz. H- 

3) , 6.91 (d, 1H, J= 2. 9 Hz. H-6). 7.07 (dd, 1H, J= 9. 3Hz, 2. 9 Hz, H- 

4) ; : 224-226*0 

( 3 ) 5- (5-7 $ J a a fa° 'J 5 V >-4--f M 7 $ 7 J-)V-\. 2-y fa K 
□ -2-b°U->V> 



7^XHtC> 5-75 y-4. 6-v 7 ^ ODtf U $y> 118. 6g, 5-75^-1-^ 
;W2(lH)-faU h*> ~>zL<y&& 170. Og, EtOH 360 mL, fftSUK 2.4 L£Ji®#Jn 
A, /US 1 10*C T? 1 7^M10S» U fc. 

7>^E-77X 200 mLfcatfAtU 1 #IHH*#!k sen*® 
ilU 7K750 mLT'ft^, 60t:"r3i!M£ttU LT188. 2 g*f 

a^T^Ottflc 188 g £7* 1.9 L (10 vol. ) icSSiEU 7>^-77k 100 mL 
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*HU mutt;® 153.8 g£#£. 

'H NMR (DMS0-d 6 ) 5 ppm; 3.42 (s, 3H, NMe-1'), 5.27 (brs. 2H, NH2-5). 6.4 
0 (d, 1H, J=9.7Hz, H-3'), 7.49 (dd, 1H, J= 9. 7Hz, 2. 4 Hz, H-4'), 7.77 
(s, 1H. H-2), 7.98 (d, 1H. J= 2.4 Hz, H-6'), 8.35 (s, 1H, NH-4) ; 
258*0 (decomp. ) 

( 4 ) 5- 16- V a □ -5- (3- 7 )V* □ g > v^l 2kl Z g I ^ LI 5 2 >-4-^f ik] Z $ 



7 7 7 3 5- (5-7 =;-6-^oafU$y >-4--f ;W 75 7-1-/ *)\r-\, 2 
-ytHD-2-f'Jyy> 148.9 g *Wt'Jy> 1490 mL (10 vol.) ^Jn*. 
«U £<"fc 3-7;U5tn^> > /<^ 98. 1 mL (1.38 eq. ) S^Ttfc. 

lWFWaS^SSfc* 1490 mL (10 vol) &a£*Att, $JEg£U iHWC DM 
E 500 mL> &^T*zK 1490 mL (10 vol) £ft#*A*l> ^?S}t#Ufcc 
gB^Ilt, DME / H,0 = 1 / 5 1600 mLTifcff'U 7(TCT24l5ffl«a«;&U 

5- [6-^7 □ o-5- (3- 7 o ^ > v*-r ;w 7 s y t° u s v >-4--r m 7 ^ y -1, 2 

-yh Ha-2-tfU^y > 196.4 g£t#fc. 

'H NMR (DMS0-d 6 ) 5 ppm; 3.41 (s, 3H, NMe-1'). 6.38 (d, 1H, J= 9. 71 Hz, H 
-3'). 7.45-7.50 (m, 2H) . 7.60 (dd, 1H. J= 14. 0Hz, 7.0 Hz, H-5"), 7.78-7. 
90 On. 3H), 8.30 (s. 1H, H-2), 9.09 (brs. 1H, NH-4), 10.08 (brs, 1H. N 
H-5) ; Skj& : I73*C (decomp.) 
(4-2) 5-f6-^aD-5-(3-7JU^D^>'/"f )V) 73 J h° U 5 ~J >-4-^f jk] 




o 



83 



WO 01/02400 



PCT/JPOO/04358 



7S/-1. 2-ybHD-2-t:'Jyy>-M^ 

5- [6-7 □ d-5- (3-7;l/^n^>7-r JW7$7 £ U 5 v>-4--r M 7 5 7-1, 
2-yth'a-2-fUy;> (2. Og) \Z7^V-V X ))V (50mL) £*n;t, 85T:<D:* 
-f;WUTflD&U TOt)^^Wi§t^o «$r7-feh-h'J;P (HOinL) T 

4N-HC.1 (1. 30mL 0. 97^M) £JD;L/io £ £> 
(!7-tih-hU;U (20mL) 3IiOLfc^> SS&SriMU 7-th-hU;P (20mL) 

Tift^U 60 c CME^itt, 1. 59g (y. 72. 53!) ©^W6fil»*^B B H?:^Co 
'H NMR (DMSO-d 6 ) 5ppi; 3.43 (s, 3H. NMe-D. 6.43 (d. 1H, J= 9. 5 Hz, H- 
3'), 7.40-7.53 (m, 2H), 7.60 (dd, 1H, J= 14. OHz, 8.0 Hz, H-5"), 7.77-7. 
93 (m, 3H), 8.31 (s, 1H, H-2). 9.16 (s. 1H. NH-4), 10.17 (s. 1H. NH- 
5) ; Hkj&: 193-195*C (decomp. ) 

(5)5- \t£ n n-8- (3-7MP7xr:;M -9H-9-7°U =JV\ -\-*7)V-L 2-~J 
t K n-2-bf'J-77> 



y y 7 U\Z , 5- [6-7 □ 0-5- (3-7^:* P ^ > 7 b: U 5 -7 >-4--f 

JH7 5 7-1, 2-vt h'P-2-tf'Jiyy > 186. 0 g. CH 3 CN 1. 9 L P0C1 3 186.0 
raL (2.0 mol, 1 vol = 4 eq. ) SfiDA, t-f^/U(/Uia 12(TC)fc:Ttt m 

RlfciS£»SBU CH 3 CN 372 diL^JDA, ®M'&2 6 fc«l£»8Lfc. 
7&AcOEt 1.9 L£JJDAT*RU 30XK,CO^KSat*900 mL&#*Attfc^ tKI 
L ^^tCAcOEt 1.9 L£inAT#i£Lfc. till* 1.9 LTifc&^ MM 
iSSU R^Mf* £ UT5- [6-7 O P-8- (3-7Ma7i-;i/) -9H-9-7U -JH 
-l->WM.2-vt HP-2-tfU vV > 161. 5g 
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>H NMR (DMS0-d 6 ) 5 PP m; 3.44 (s, 3H, NMe-1*). 6.52 (d, 1H, J= 9. 7 Hz. H- 
3'), 7.38-7.47 (m. 1H). 7.50-7.62 (m, 5H), 8.18 (d, IE J= 2. 8 Hz, H- 

6'), 8.80 (d, 1H. J= 1.1 Hz. H-2) ; j»£ : 219*C 
(5-2) 5-[6-^DD-8-(3-7;i/^a7x^JM-9H-9-7°'J-Jl/l-l-^^;Wl. 

2-vk Kn-2-b°Uv7 > 

7 z>7s 3 (15- [6-7 d D-5- (3-7;^D^>y-r t: U 5 v>-4--T 

;W7Sy-l. 2-f/t: Ka-2-tf U vV>-HCl£ (5g) , NMP (25mL) ^rtJOA, 110*0 
T4P#^m^tfco SJC^^P^x^;K100idL) , mmWmj- h U -7A7K^ 

(50mL)^JDAfflt±Sbfco ««^tS?0^7K (50mL) T'Sfc&U « 

MfetcDME (lOmD^JnA, SSlCTWRgfilU 

5-[6-7cm-8- (3-7;V^07x-JH -9H-9-7°U^;W-l-^^U-l. 2-^k K 
D-2-t°U y7> 0. 64g (JR^73. 8%) 
( 5 - 3 ) 5- f6-7 □ D-8- (3-7MD7xZJl/) -9H-9-7°'J -JH 

*HCl-Et0Ac£ 

5- [6-7 □ o -5- (3- 7 □ ^ > V-T JH7$y tf U 5 v >-4--f ;H 7 ^ / - 1. 
2-vt Ka-2-ti'J y/> (lg. 2. 7mmol) £NMP(10mL) tcrgfi?U4N HCl-EtOAc (0. 
8mL. 3. 2mmol) ZDQX, 1 10r TM4f$^iaM#b£e £j£j&£HPLC##rU 5-[6 
-77 o d-8- (3-7^*0 7 x -;W -9H-9-7°U:^H -1-^^-1. 2-^k h* a-2- 

tf u s j / >(90. 2x) l t v >3 z. t z mm l tz . 

(5-4) 5- [6-7 □ D-8- (3-7;i/^-D 7x ~ M -9H-9-7°'J -)]A-\-*7)l-\, 
2-/b KP-2-tf' J z^y > 

5- [6- 7 □ o -5- (3- 7MD^>^JH7^k'U$ v >-4-< JH 7 5 y - 1, 
2-yt Ko-2-tf 'J i?y Xlg. 2. 7mmo 1 ) £NMP (2iL) \Z®ML, \M°CT\mmiM 
mmWLTzo KfowZmZttffi L , 5-16-7 □□-8-(3-7;i^n7x~;W-9H-9 
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2-yt H D-2-trU *JJ > (91. 3X) MlTV^Ci 

(5-4) 5-[6-^an-8-(3-7;i/^-P7x-;P)-9H-9-7°U-^]-l-^^-l, 
2-yk Ka-2-tf'J 2Z> (One-pot £JS : 5- (5-7 5 7-6-7 □ □ k°'J 5 v>-4- 
<f jU 7$ 2-yt H n-2-IfJ y y > - 5-[6-7oo-5-(3- 

7 d ^ > 7^ JW 7 5 J M U 5 5? >-4--f ;H 7 5 y - 1. 2- v k K □ -2- k° U 
y/> - 5-[6-^OD-8-(3-7;^D7x-;i/)-9H-9-7*U-;H-l-^^;u 

-1,2-yt Ho-2-tfU vV » 

7^X3(^5- (5-75 7 -6-7 antUSy >-4— f JW 7 5 7 -l-y^Wl, 2- 
yhHo-2-tUy/> (lg)> NMP (lOmL) £J0tL 40"CT«^tfc. ^(D5« 
iSiSfcJa'fk Z-7)V*w*>V4)), (0. 53mL. 1. leq. ) SrSTFU SfcfcNMP (3. 

WfilS^fiSW^* (16. 5mL) TiffcfrU »*g«l£DME (16. 5mL) 

A, 551CT?lg#Taffi¥Lfc&. 7j< (33nL)£jniLi£IHt;Si*fc. MS£3flfcU 
50X;T4«fnM£*b1»»e6©5- 16-7 o n-8- (3-7Mn7i-;H -9H-9-7" 
'J -1-^^-1. 2-yk h*d-2-k°U yV > 0. 94g (2I8M66. 7S) 
(6) 5-16-75 y-8-(3-7^^-P7xH;i/)-9H-9-7°U^JM-l-^^;l/-l. 2-y 

k Ka-2-bf U y/ > 

NH 2 F 



:*- h 7 I/-7K5- [6-7 □ 0-8- (3-7MD7x^;H -9H-9-7°U —M -1- 
*?-JU-l. 2-yk Ko-2-eil ->V X&ffi&Hi (gflO 160. Og ("aft 96. 0%, IE 
•*155 g). DME 2600 mL, ?S7 >«77k (28-30%) 1300 mLSrfiAU fl-S 
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7X500 mL U ^LT^IS^tl 135.0 g£*#7c. 

(7) 5-f6-7$ y-8-(3-7;V^-a7x-^)-9H-9-7°U-;M-l-^^;Wl. 2-y 
h Ha-2-bfU->V> • 2H ,0 

NH 2 f 



[6-7 5 / -8- (3-7;U^ D 7iZJH -9H-9-7" U -M )V 
-I, 2-y k h*D-2-t°U y; >©ffl££H 130 g. ;* * / -;i/^t4x^ y -;u [Et 
OH 2000 mL lc#UIe0H 50g0OfiJ^TS^] 1. 3 L , zK 1.3L£&AU *?8 

y-«ttx^ y-;v 200 mLT&frbfco ttEEI&ft u *E<b$4fe 119. 

1 g 

'H NMR (DMS0-d 6 ) 5 ppm; 3.43 (s, 3H. NMe- 1 ') , 6.46 (d. 1H, J= 9. 7 Hz. H- 
3') . 7. 26-7. 36 On. 1H) . 7. 36-7. 60 (tn, 6H) . 8. 09 (d, 1H. J= 2. 8 Hz, H- 
6') , 8. 14 (s. 1H. H-2) ; R£ : 244*C (decomp. ) 

nmm 4 7 

6- ^7 o d-9- (2-g □ a-4-fcf U 22k) -8- (3-7 JM-g 7 x ~M -9H-7°U > 




ci 




F 



—ci 
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( 1 ) N- (6-^7 □ D-5-- h D-4- 1: 'J a z/~i\A -N- (2-£ a a-4- fc° U 2ikl Z 5 > 

CI 

N ' J j, N °2 
I. II = 

N— N 

H 

CI 

5-- h o-4, 6-v£ □ o tf U 5 v> (8. Og. 41. 2 mmol) £>x h^t HP77 
X160 iL)«M(c^rat3T4-75y-2-^nat°U> ; >(8.0 g, 62.2 mmol) 

gf&x^;wi6o mi)T«Ru 7k]m]&tfmo&&7kr-m^mmzm*fi!i& 

T^y^tett. &!££MflETTl§*U ylfM-fiU'ill/ 

T£U£@M)£ziiI&, HMfcU ^I5te£$l (2. 2 g. 19%) 

'H NMR (400 MHz, CDC 1 3 ) & ppm; 7.39 (1H. dd. J = 1.9. 5. 5 Hz), 7.79 (1H, 
d, J = 2.0 Hz). 8.31 (1H, d. J = 5.6), 8.62 (1H, s), 9.14 (IE bs) 
(2 ) N4- (2-^7 □ n-4-h* 'J 2M -6-fr □ a-4. 5-tf' l 5 ^>v7$ > 

CI 

I 

n^'y _ 

N N — N 
H 

CI 

N- (6-^ □ a 5-- h □ -4- £ U ^ *S=.M -N- -4- 1: U SW) 75> (2. 

2g. 7. 6 mmol) £x?/-;M4mk &m.4nUzMmL, 0 £T*MiB*&*2. 2g^r 
^o<DSQAfc. SJ&Mi?gtl. lP#OT#Ufc^ ^tlMiibfco 

'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 7.52 (1H, dd, J = 2. 0, 5.9). 7.84 (1H. J 
= 2.0), 8. 12 (1H, J = 5. 5), 8. 13 (1H, s) 

( 3 ) Nl- 14- -fr □ a-6- [ (1-0 u D-4-tf U 7 5 / ] - 5-b: U ^ V-M -3-7 
;^p^>X7S K 
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.1. NH .. _A, 

N'"Y 1 F 

L .! . o 

N NH 

I 

LI 

*"n" ^ci 

N4-(2-^no-4-tf>J yjH -6-^7 o o-4, y>y7i>(2. 5 g, 9.8 

imol)OfUv>(50 ri) MtKKS*£H«T0-5 rtcT^b 3-7^0^ 
>7-OM 1.3 mL, 10.7 mmol) £5#rajW*TSSTLfcl& *©£in2l$ISS*# 
U&. EJfc«£*:fc«ktf»KX3\M100^ fcT»*Rb&. W«tl*lNifiB6(xl) 

fiS?n^il7K*^ h U (xl) tlTft^U JSTKBftK^- h 'J ^-MCTttJft, 

'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 7.38-7.42 (2H. m). 7.56-7. 62 (1H. m), 7. 
70-7.78 (3H, id), 7.99 (1H, bs) , 8.27 (1H, d, J = 5. 7). 8.60 (1H, s) 

y £\Z, Nl- !4-£ □ 0-6- [ (2-£ o D-4- 1° U 7 5 7 ] -5- M U 5 y-JH -3- 
7Md^>X7$ H (2. 3g. 6. 1 mmol) 0**5/£ffcU > (75 nL)K23ft&& 

Bilf^ (100ml) KTWRLfcft, 7K(x3), ffiftftttTK*:*- h U £AzK}§*& (x 

B «©£i5{t£ft (1.0. 46%)£*SfeB#£LT^fc. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 7.21 (1H, d. J = 1. 8. 5. 3 Hz), 7.24-7.3 
0 (2H, m). 7.39-7.48 (3H. m). 8.56 (1H, d. J = 5. 3 Hz), 8.79 (1H, s). 

nvm 4 s 

9- (2-g □ D-4-fcf U z?)V) -8- (3-7MP71-JI/) -9H-6-7°'J ±5 > 
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CI 



mfa&l 4 7 ©6-2 □ D-9- (2-2 □ o-4- tT U 5?;W -8- (3-7^D7i-JH - 
9H-7°'J > (325mg. 0. 9 mmol) <D\, l-V* h*vX*>(10 ml) - : ^7 > ^ -7 ?K 
(5 mUmmWiZ*- K2 U-y'*\Z&0 tfcT, 1 l^ff #L7c 0 JxJ& 

fn&fcT^xSATK&iK (xl) lZTm$Ltc'&. mfcWStir h U 

7-;WlTtti*U SfBfk^tt (229 mg, 75%) *m&mV£t ItlL 

'H NMR (400 MHz. CDC1 3 ) & ppm; 5.75 (2H, br), 7.16-7.24 (2H. m), 7.31-7. 

41 (2H, di).7. 44 (1H. d. J = 1.8Hz), 8.41 (1H, s), 8.51 (1H. d. J = 5. 
3 Hz), 8. 14 (1H, s). 8. 23 (1H, d. J = 2. 8 Hz). 



8-(3-7MD7i Xjk) -9- 12- [ (4- * h * > 22k) kJ -4- H U 22kl -9 
H-6-yj >75 > 



<feP J ^HJ'2A200ing£80 c CT4-^ h^->^>^;U7;Un-Jl'HS«¥b, ^ 
J60il 4 8 ©9- (2-2 □ o-4-h° U -8- (3-7Mo7xZJl/) -9H-6-^U ^5 
X596 mg, 1.75 mmol) £iP*-> lP#M«#Ufc. EJSJKSTkTWRU 

ftii^jK-aa u fc. 111$ 2'* v ^ a l fc.. 

;PX— r;H3TSfe^L, £gS{fc£ft (690 mg. 89X) &&fe0fc£ LTfcfc. 



9 




F 



— O 



— OMe 
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'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.80 (3H, s), 5.34 (2H, s). 6.13 (2H, b 
s). 6.80-6.88 (2H. m). 6.90 (2H, d. J = 8. 1 Hz). 7.10-7.16 (1H. in). 7. 
23-7.35 (2H, m). 7.37 (2H. d, J = 8. 2 Hz). 8.28 (1H. d. J = 5. 3 Hz). 8. 
36 (1H, s). 

mmm 5 0 

4- 16-7 $ l -8- (3- 7 )V* a 7 x - )U -9H-9-7° U = M - 1 , 2- V h K □ -2- \L U 

NH 2 

M J -. ,. N = 

l u 



N 



N 



.■■= F 

= 0 
— NH 

«J4 9 ©8- (3-7M07x-JW -9- (2- [ (4-* h*$"*>5?;W v] 
-4-t:'Jv;H-9H-6-7°U >7 5X690 mg. 1.56 mmol) £ h 'J 7;^n»lt3. 5 
ml icjgfl? L MT30#I*J& 3 S*tt**T*«? 1/ 4 U fcitJKto * »3l U 
*tfft^fl:«LTSefl:^« (510 mg. 75X) * MJ 7;M-n»BfcEiUT*§&. 
'H NMR (400 MHz, CDC1 3 ) 5 ppm; 6. 15 (1H, d, J = 5. 1 Hz), 6.43 (1H. d, J 
= 1.8 Hz), 7.32-7. 54 (5H. m). 8.22 (1H. s). 
MffiM 5 1 

4- (6-7 S 7-8- (3-7J^D7x-jl/) -9H-9-7°'J -M-\-^)V-\. 2-i>h H 
D-2-tf U yV > 



NH 2 

I 

I. 

N 



N — 
N 



= F 
= 0 

— N 

CH 3 



mmm 5 0 m- [6-7 5 / -8- (3-7 □ 7 x - ;w -9H-9-7' u -1. 2- v 

t HD-2-tfU -77 >(50mg, 0. 16 mmol) £N, Ni/*3 1 ;i/*;i'A75 KlilKSM? 
U «S*^B67JU'7A64iiig, 3'7<fc/5 1 ;H5ul«rl)DA60fl[T2I^HR^S , &fc. 
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L (IHfcX^TJgffi) mffi'&mUtG®) (30 mg, 55X)£f§fc. 
'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 3.53 (3H. s), 5.89 (2H, bs), 6.20 (1H. dd. 
J= 2.2. 7. 1 Hz), 6.46 (1H. d. J = 2. 3 Hz), 7.38 (1H, d, J= 7. 1 Hz), 
8.32 (1H, s). 
MS m/e (FAB) 337 (NAT) . 

mmm 5 2 

«-(3-7Mn7xZJb) -9- (4- hT U 22k) -9H-6- 7° 'J > 7 ^ > 

NH 2 

1 N = 



N N — 
= F 

— N 

^£M#|4 8 09- (2-7 o D-4-tL'U 5?JW -8- (3-7MD7i-)H -9H-6-7°'J 
^-5>(50mg. 0. \5mo\) * $ J - Mm\ tf- V ? t K0 7^>5ml^ig8?U 
7m<kfi ] ) V AS. 2mg<hl0V^v^AM^50mg^JDAfCo ^rS, tK^TT 1 P# 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 5.82 (2H. br). 7.08-7.14 (2H, i). 7.22-7. 
32 (4H. m). 8.33 (1H, s), 8.71 (2H, d, J = 6. 0 Hz). 
MS m/e (FAB) 306 (MH 4 ) . 

nmm 5 3 

5- f8-3 (7 M □ 7 x -;U) -9H-9-7°U -M - 1- * ^^-1. 2- v h K Q-2- bf U v 

7 > 

I 

" N ^ — f 

N-CH 3 

O 

%mm 4 6 05- [6-7 5 y -8- (3-7 ;kt D7i-JH -9H-9-7" U x;U] - 1-^ ^ 
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)V-l 2-vhKo-2-tfy XI. Og, 3. Ommol) &fh7t KO77>20ffillC 
»tt£S4LT*Efc£*B' (340mg. 35X) 

'H NMR (400 MHz. CDC 1 3 ) 8 ppm; 3.62 Oft s). 6.68 (1H, d, J = 9. 7), 7.2 
1 (1H. dd. J = 2. 9. 9.7), 7.23-7.27 (1H, m), 7.41-7.49 (2ft m), 7.53-7. 
57 (1H, d). 7.58 (1H. d, J = 2. 8). 9.00 (1H. s). 9.23 (Ills). 
MS m/e (ESI) 322 (MH*). 



N- f9- (6-fr □ a-3-tf U £2XJk) -8- (3-7MD7i-)M -9H-9-7U -N. 

N-v*£ik7A> 




ci 

( 1 ) 2- f (6-fr □ D-5-- h n-4-tf U $ 2XJkl 75 71 X3M^>T X H 
CI 



5-~ h a-4. 6-v:7 □ □ tf 1 J ^ Vy (20. Og, 0. lOmol) ©fh7th'n77> 
(400 dL) »»*K:MJCT2-v'7 7 X3SN/7 5 > (15. 9 g. 62. 2 nunol) *5«^tX 
BtBE(13 mLK ^^y-;P30mlO^}g«t^0gTtlD^^ *!l"riP9W«i* 
Ufc. EJttfK**, »Kxf=-;K400 mDTWRU *400inlXrXfi!ftfttt7K"CiJfe 

^x-x;PT«LT4i;fca»^«, ji&u «e{b^*(i8.7 g, 7 

■ 

'H NMR (400 MHz. CDC 1 3 ) 5 ppm; 2.80 (2H, t. J = 6. 6 Hz), 3.94 (2H. a. J 



mm 5 4 
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= 6.6 Hz), 7.81 (1H. bs). 8.46 (1H, s) 

(2) 2-1(5-7 5 y-6-^Da-4-HUH v~;l/) T5 ylX^JU->7-H 



CI 

J. 



N 



,. J 

N 



N 



,CN 



H 



2-[(6-£ OD-5-- hP-4-t°U5vx;W7^y]X^->7xK(18. 7 g, 8 
2.2mmol) SX^y-JH80mU *180mK M18ilH«#U, 0§n?JEiBt&* 

-7 Tffcii L T Z§H t fc. 3S $ S ylfJU-TJU'li L Ht ffl^ 3 
6 g, 5 IX) 

'H NMR (400 MHz. CDC1 3 ) 5 ppm; 2.80 (2H, t, J - 6. 2 Hz), 3.80 (2H, Q, J 
= 6. 2 Hz), 5. 30 (1H. bs), 8. 10 (1H. s) 

( 3 ) Nl- (4-fr □ a-6- f (2—>7 7 X^JM 7 5 / I -5- bf 'J 5 vXJH -3-7;i^ 



o N .1 

CI ^ ^ 



N 

I. 



NH 



N N— 

H — CN 



2-[(5-7S/-6-£Dd-4-tr U 5 v-)W 7 5 y]lf^->7-F (10. Og, 45. 
2 didioD *tT' J ^>63mllci§«?t> 3-7;i/^o^>y-r;Ui7D>J K4. 3ml£0£ 

ftbTlIIl{fc£tl£8.9gt#fc. iR^87% 
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•H NMR (400 MHz, CDC 1 3 ) & ppm; 2.73 (2H, t. J = 6. 6 Hz). 3.80 (2H, q. J 
= 6.4 Hz), 6.28 (1H. bs), 7.30-7.54 (1H. m) , 7.47-7.53 (111, m), 7.62- 

7.70 (2H, m), 7.80 (1H. d, bs), 8.37 (1H, s). 
(4)2- 16-7 □ d-8- (3-7J^a7i-)l/) -9H-9-7°'J X^;l/->7X K 

C! 



CN 

Nl- 14- £ D D-6- [ (2->7 J 7 5 J ) -5-tf 'J S y-)H -l-7)V*w< 

>X75 H (8. 9g, 27. 9 mmol) ©^*>*ftU > (140 nL) M«t*a*»Hft 
T1.5WiISl/fc. SJti«0tMtfc. SRKx? 

;K100ml)HT«L^ tK (*3) , fi»^»7K*^" h U >>A*««(x2)i5«fc^ 

yX^l/X-f^CTlib, ^X^I/X-tSM/KT&^U 

«E<fb£tt(4. lg. 49%) £Mfe@{fc£LT#7c„ 

■H NMR (400 MHz, CDC1 3 ) & ppm; 3.04 (2H, t, J = 6. 8 Hz) , 4.59 (2H, t. 
J = 6.8 Hz), 7.26-7.32 (1H. m) 7.45-7.57 (3h. in). 8.72 (1H. s). 
(5)2- 16- ( V **)V7 5 y ) -8- (3-7^ □ 7 xX M -9H -9-7°'J ~M 

I II 

N ^ — 
— F 

CN 

2- [6-^7 □ q-8- (3-7Mn7x-JH -9H-9-7°'J Xjlj X^;i/->7X F (1. 5 
g, 4. 9 mmol) ®fh7t h*D77>(30 nL) i&fftfcSffifcT, 4035^^^75 
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»LTHHfc£t)(740ing, 48%) 

'H NMR (400 MHz, DMS0-d 6 ) & ppm; 3.07 (2H, t, J = 6. 6 Hz), 3.32 (6H, s), 
4.50 (2H. t, J = 6. 6 Hz). 7.40-7.46 (1H, m), 7.60-7.66 (3H, m), 8.28 
(1H, s). 

(6 ) N- [8- (3-7 JU:fr □ 7 x X M -9H-6-7°U XJH -N. NzV2L±jkZ$> 
N 

J. N — 

N H " F 

2- [6- (v*^7 S J ) -8- -9H-9-7*U -M X3M1/V 

7- H (lOOmg, 0. 32 mmol) ©N. N-y^fJ^J^75 F^^{w7K^<b7" h U C 
A 14. lug (60% in mineral oil) £OgT?jQx., 1 ttMJJM^Ufc. EJ& 

^H^^k7> ; E- , 7A7j<«5inl^JDA^X5 1 ^T-f&IRt, tSffl^ 

SC5?x^x— r;U$:JPA, flrtBT*B#«:8MfcU »Hffc£tt (80mg. 96%) 

'H NMR (400 MHz, DMS0-d 6 ) 5 ppm; 3.30 (6H. s), 7.28-7.36 (1H. m). 7.54- 
7.60 (1H, m), 7.88-8.00 (2H. m), 8.20 (1H, s). 
&tC, N- (8- (3-7;U* a 7x~;W -9H-6-7°U x;n -N, N-v^^i/7 a > (309 
mg, 1. 20 mmol) £N. N-y^fWAJ^ H15ilC*»U j^#'J7A2g> 
3, 6-y^onfU^y>l. lg£JjD7LT80gT*2 firWft^Lfc. 
Mx^;H00mlT«b^»^iiSiJbfeo ttiK£«S&B;HU SSSrS/'J* 

mg. 18%) 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 3.50 (3H, s), 4.11 (3H. s). 7.01-7.08 (1 
H, m). 7.36-7.42 (1H, m). 7.83 (1H, d. J = 9. 2 Hz), 8.00-8.04 (1H, m), 
8.08-8.12 (1H. m), 9.21 (1H, s), 9.36 (1H, d, J =9.3 Hz). 
MS m/e (ESI) 370 (MH*) . 
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mmm 5 5 

n- f 8- (3-7MD7I -)D -9- (fi- * b 3c ~>-3- ^ U -9H-6-7 1) -M 

-N. N-v^^jl/7$ > 

N ' 

I. 

N N — 
= N F 

N 

OCH3 

mmm 5 4 on- [9- (6-# □ 0-3- try -s- (3-7ju^o7x-;w-9h 

-9-^iJ— M-K 1hi?*?-)V7S. >(50mg. 0. 18mmol) J — )V5m\\Z 

fefflL, i- h U h^f> K (15 nig, 0. 28 nunol) £JnA 2 TOflP^tfl^L-fco 
S^lJ^SSffiib^ *TMLffifflT£H#£«9JbTSIEfl;£«l(35 
mg, 52*) ^IfelftibTifc. 

'H NMR (400 MHz, CDC 1 3 ) 5 ppm; 3.40 (3H, s), 4.04 (3H, s). 4.15 (3H. s) , 
6.92-6.98 (1H. m), 7.23 (1H, d, J = 9.5 Hz), 7.28-7.34 (1H. m). 7.93- 
7.97 (1H, m), 8.0-8.06 (1H, m), 8.91 (1H. d, J = 9.5 Hz). 8.93 (1H. s). 

%mm 5 6 

5_ f 6 _ 7 $ j -i- (3--7;U^D 7i-)H -2- (3-h H v-3 - ^)\r-\-^ZL 

M 9H-9-7° 'J - M ±Jkz L 2- v b H a-2- e 'J v 7 > 

NH 2 HC1 

J N = 

L t N ^ 

HO ' = F 

NCH 3 

O 

'H NMR (400 MHz. CDC 1 3 ) 5 ppm; 1.63 (6H, s), 3.60 (3H, s), 6.20-6.40 (2H, 
br). 6.62 (2H. dd. J= 1.6, 9. 3 Hz), 7.10-7.20 (2H. m), 7.30-7.44 (3 
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H, m), 7.57 (1H. bs). 
MS m/e (FAB) 4 1 9 (MH*) . 

%mm 5 7 

S_ l6 . 7$ y- 8 - (3-7^^Q7x-Jl,)-2-[2-(l-h 



NH 2 HC1 

I 



N 



N 



HO 



N 



N 



o 



F 

NCH 3 
O 



mm2 1 tmmij&r-mwL. mmt^^ntz. 

'H NMR (400 MHz, CDC1 3 ) 5 ppm; 1.75-1.83 (2H. m). 2.21-2.30 (2H.m), 2.5 
0-2.60 (2H.m). 3.54 (3H,s), 6.10 (2H. bs). 6.56 (2H, d. J = 9.7 Hz). 7. 
07 (1H. dd. J = 2.9. 9. 7Hz). 7.08-7.14 (1H. m), 7.26-7.38 (3H. m). 7.5 
0 (1H. d. J = 2.4Hz). 
MS m/e (FAB) 431 (MH*) . 

mmm 5 8 

9 _ ( 6 -^ -bi'J vJU) -8- -9H-6-7 

U±5> 




Ocv-c 





OMe 



(1) N4- (6 -b°U-^;i/) -6-^PD-4. 5-bf'J 
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U v>60. 5gOX^y— ;l't*©13*lffi'&tt800BLJC*»T"C*ttK*40iDL* 
7g (53%y. ) 

(2) 5- (6-^na-9H-9--/U-JV) -2 -h°U 22k 2L£2b*J= 



N4- (6-^ h^->-3 -tfU 5W) — 6-^OD-4, 5-t 0, J=v> 
1/7 S >32. 7g©v7WU*;i/A7 ^ F400mL®«l«ElcmiaTT»*SE7K10. 8mL 
SITU, :©g^«l*flt4 0#H*#SL 3 & C 1 0 0ST2 O^W* 

25g(74Sy.)*flfc. 
(3) 9- (6-* 22k> -9H-6 -7°Ut>-$> 



CI 
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NH 



N 



OMe 



5- (6-£od-9h— 9-:/'j-;w -2-euv;u *^;i/x~r;u2 

»#U #btlfc!l-M^iii§LT^IE'fb^©efe^ B B B21. 2g(91Xy.) 
(4) 8-yajE-9- (6-^ — 9H— 



9 _ (6-^h^y-3-t'JyJW -9H-6 -7U^5 >21. 2g0v^^ 
;l/*;UA7 5 F t7k<D 1 # 1 (1. 6L) ^ttl:i}gTT7'o = >9. 03mL£r&Tb 

£t#7to ^ttfcjtfe^^^-^xh^t Ha77>©nn (600mL) 
3g(44%y.) *%tZo 

X\Z, 8-7*P^&-9- (6-^h + y-3-t"'Jyjl/) -9H-6-7°U 
7^>500nig, (2-t'UyJW 15g, fh7*7> (h 

'J7ix;^7^» rtyWk (0) 180mgcb> N, N-v-fV^Dtf^X 
^75>8l4uL04r->W>(15mL)»*S:l 5 0gT2 41^14 0$m#Lfc. 




OMe 
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51ng(71Xy.) 

mmm 5 9 

5- r6-7$7-8- (2-bT'J^) - 9 H-9 -7'J xjl/] -2-bfU 



9 _ ( 6 _^ -8- (2-bTUvW) -9H-6- 

^>J^-S>350mgi:ii***6iiLOS'&»S:l 0 5gT 1 l$M4'5#8i#Lfc. 

fe^^^^X^y-;i/T«tT^ie^^©^6^B B a^77nig (23*y. ) 
HJSfll 6 0 

5- f6 -7H 7-8 - (2-bTUSW) - 9 H- 9 - 7'J -1 
2-^b KD-2 -h°'J> ? /> 



5- [6-757-8- (2-t°Uv;U) -9H-9-7'J-JH - 2 - t: 
Uy/-jH 50mg, ^ h 'J £ A * h * -> K 1 33mg£ 3 Vit * ^MMuMD * 5> J - 

£££6 0ST4 5»|BlJftffUfc. Efcg^ttfcWKX^tzKfcJn*., 





o 
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■H NMR (400MHz. DMS0-d 6 ) B PPm; 3.44 (1H, s), 6.43 (1H, d, J=9. 2Hz), 7. 
42-7.47 (2H, m), 7.53 (2H, brs). 7.96-8.02 (2H, m). 8.16-8.12 (2H,m). 
8. 49-8. 50 (2H, m) ; MS m/e (ESI) (MH + ) . 

%vm 6 1 

2_ (3-7J^D7xZ^) -3- (6-* h^->~3-h°US^) -3H 
-A^lll f4. 5-bl b°'Jv> 



(l) N- (6-* h^->-3 -bf'J -N- (3--K P-2-bf'Jv;W 
75 > 



2 3 -~ hPtf U^>15g, 5-757-2-/ b^vtf'J v>ll. 
7g£j^#'J^A26. lgOv/^;U^;UA7S K 150mUSiK£^iBT 4 BSR 2 5 

» 6 ylfJU-fi^ffl ^T^ie^#)<7)^^fi^ B e B ^9. lOg (39Xy. ) 
(2) N2- (6-* 3-h'U -2. 3-b°Uv>v7$> 




OMe 
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NH 2 

/=N 



OMe 



N- (6-/ h^f>-3-t°U -N— (3-xHo-2-t:'J V)V) 
1^ 1 (200mL) ^M^tK^T> iiStl 2^f B 12 0#tt#b7c o S/t^^ 

g(57Xy.) ZWzo 

&\Z. N2 - (6-* l>^y-3-t:UyJV) -2, 3 -tf'J y>y7i>2. 
5g> 3-7J^o^>X7^Tk HI. 24mL£KK3. 3mLO* ^ / -;U25mUSiac£ 

T3[H]^LT^fe^B B B^!^t#fc. »&nfc*gfl«H**ii[fl:tt (III) 2.06g 
©X^y-;i/25mLM^^^ST'iDA, 9 5gTlPtri3 0«tfc. 

?g^#Hcg^Btx^;i/<i:g§?n^l:7> ; &- , >A7Krg^<£:ijn^T, zoUGMZ-t 

Wft^«5©»Sfetea«ll. 80g (48%y. ) 
£J60iJ 6 2 

5- [2- (3-7J^D7x-Jl/) -3H- 0_£V. LA, 5-bl fcf'Jv? 



2- -3- (6-/h + y-3-ti'Jy» -3 
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H _^;^/ [4, 5-b] t'Jy>l. 80g<h4 7 %^k7K^K20mL©^ft«: 
1 0 0gT- 3 TO 3 5»«##Ufc. R«iS^«A»6«EET«Ji®5SbT*»fe 

y-Jl/^fflV^T^ B B B ^»L,T^I5'fb-&^^fl^fe^n B B#Il. 07g (63Xy.) 
6 3 

5_ f 2 - (3-7;U^-D7x-Jl/) -3H — [ 5 ffV [4. 5-bl b'Uv 



5- [2- (3-7M07i^JW — 3H— f S^V [4, 5-b] tf U 
v?>— 3 — T — 2-tfU vy-;P250mg> ^-h'J^A^ b^-> F 177mg<b3 
£4b*^;i'306/zL<E>;**/ , --;l'£T- h^k Ho77>© 12*1 (10mL)S^ffi 

a^«*»BfX^;i/T3lHiaaitfc. ^Jf£®*0&&7KT ! llE]ifc#U Bfc& 

ylfJU-fJUffl V>T» LTmZ4t&®<D^ffim$&y>) 160mg (6 l%y. ) * 

'H NMR (400MHz. DMS0-d 6 ) 5 ppm; 3.46 (1H, s). 6.51 (2H. d. J=9. 6Hz), 7.3 
8-7.44 (2H, i), 7.55-7.59 (4H, m). 8.18 (1H, s). 8.23 (1H. d. J=8.0Hz), 
8. 39 (1H, d, J=4. 8Hz) ; MS m/e (ESI) (MHV 
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1 . -«5£ ( I ) 




(i) 



1) 7jC^0^ 



2) * 



3) Aoy>B?, 

4) s^s^WbTViTfcctViC i~c 8 tju^f;v 

5) 5£-NR 4 R 5 (5£*, R 4 fecfc^'R 5 «[Wl-^7c^@^«J:oT7K^li^ C1-C8 



R 2 te 

i) 

2) ;\ay>I^ 

3) iC-NR 6 R 7 (5£+» R^cfc^ttPg-^fcttfflJI^^TTK*^ C2-C5 
7yJPS. C1-C87WS. fcKI4C3-C8->^D 7^+;H*l 
i*t5^, ^fe{SR 6 ^ c k^R 5 mS'&UT^^^^^<i:-^{c^oTTTM^n^ 

C 2-C 5©£&*n©£#7Syg£S*T3o ^CD^^B^^^WtC 



4) ADy>^> 7k&», Cl-C4 7;WS$fcttC3-C6^D7 
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jM^JUST-g&StlWTfcJ^C 2~C 87)V*—)V, 
l^C 3~C 87JV^-)V&. 

6) Aoy>^ *KS*fcttc i~c47A*)iMxw®ztix^xb& 

i~c 8 7;wi'S» 

7) AP^*>^ 7KKS*3tttC l~C4 7;WI/STflMft$nT^Tt)<t 

1) Aoy>if, 7kmm&tz\zci~c47)i*)\'&xmm-znx^x'b£ 

3~C 8 7;Mf~;i'S, 

2) AD^DF?, zK$g££teC l~C4 7;P*JU*T«ft2ftTV>Tt>«fc 

V^C 3~C 8 7)l / r-)l&. 

3) ADy>Rf, 7K^S^fc«C l~C4 7^^;i/STM^^nTViT : bct 



4) 



* W t T 1>T t> «k 7 u — ;n 



5) g^S$:WtT^T ! bct^ / \xD7U-;W; 

6) a) j\n^>w, : ^^rziici^ce7)V :3 r)imxm.m^nx^xhx<. 
x^ti)v^iy)imxmm^nx^^xh^c i~c6 7;wus, b-2) 

tiI^flT^Tfei^C3~C6y^D7W-C 1 ~C 4 7;M i ;U&, 
£tz\Zb- 3) S^S^WUTViTt)«fcViC 3~C 6 □7JU*;USTiHfe 
SnTViTt>«fcVM, 2-yk FD-2-^yk c Uy;H. 

7) a) Any^ifcttC 1 ~C 6 7^VST'ift$nt^Tt>J:<. 
$b(ll*H^b-l) AD^>g^ 7KKS*fctt«SISS:WUT^Tt> 
«fc^*;i/^^v;i/ST'fim$nT^Tt)ct^C 1~C6 7M;H> b-2) 
■Sl££WUWC ! bJ:V>C 3~'C 6 yyD7M;hC 

*fcttb-3) C 3~C 6->2n7)l*)VMxmWk2nX^Z>i?t Kn**V 
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8) a) /\ny>m^rzitci-c6 7)v^r)vmx'mm^nx^xh^<, 

t fcU#;l^v;UgTg&£nWT : fe«fc^C 1~C6 7MM, b-2) 

C3~c 6 v^oyji'^^ST^n^ns^^nTv^vk k 

Arte 

1) HSlS^WLTViTfecfc^TU-;^ 

2) fi^a^WUTV^T^ctV^xOTU-^S, 

3) Any^JS^SfcttC l-C6 7;WWSTlt»SnTViTt)J:<, £b 
HSIIf^'C 1 ~C 6 7 JUKI'S £fcteC 3~C 6 y^OJJ^HT'fii 

4) AOy>«MfcttC l~C6 7;Wl'STfi&£ftTV>Tt><J:<* £b 

!5*C 1 - C 6 7MJHSfcliC 3 ~C 6 y^o7MMT"Ii 

j&* 4) AD^Xtf, 7.kgg®. Cl~C4 7MJHtfc(iC3~C6y^D 
7;i/+;VSTS^$tT.TViTt>«t^C 2~C 8 7;U^r— 5) AD^>I 

)Wr-)Vm, £tz\$6) AD^>Bf. *Si$fcttCl-C4 7^XT 
H&SttWT&.fcHC l~C8 7MM©^t R 3 &3) AD$*>®^ 
7kggg££teC 1 ~C 4 7;Mr)PgTB&$nWTfc«fc^C 1 ~c 8 7;hp 

3. R 3 fr\ i) m&mz^isT^Thx^^uyv-)^ 2) a) ADy 
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)imxW&2t\X^Xb&^C 1~C 6 7;WUg, b-2) WWk&%^l<T 
\,^Xb£^C 3~C 6 s s2 D7M^-C 1 ~C 4 7)V*)V&* £tz\tb-3) 
e^S^WLWC^^C 3~C 6 ->£07;Wl'gTfi&£nTV>T ! bJ: 
lAl, 2-yt 3) a) AD^>Sf ^HC1~C6 

7;Wl'£Ta&$*iWT ! b«fc<, S6tS*®Wb- 1) AO^JiH 1 , 

*ks * «raa £ w u t v j x t> «t v i * ->;pgTg& $ nt tA T t> J: 

lAC 1-C 6T)V*)V& b-2) lil$ttT^Tt)J:^C3~C6y^ 
D7^JkCl~C4 7MJH> £fcfc*b-3) C3~C6yi7D7J^ 
STB&SftTl>£5?k Kn^VtfUSSWS, Sfctt4) a) /\ny>g 
f ^fcHC 1 ~C 6 7MJHTIUSnT^Tt)i < , ^StUC^b- 1) 

Any 7j<ma * tz mm&^ l x t> «t i^j^*->jntti 

$nTViTt>«k^C 1 ~C 6 7;^;H, b-2) fi&g£WUWtfc«J:^ 
C3~C6v^D7;W-C 1-C4 7JWH, *fcfib-3) C3~C6 

*> * p t^^S T-tn-^na&s nr ia sytFo^yj h^th* 

4. R 3 rtU) IM^tUT^Tfci^H'JyiH^ 2)B&S£WLTlAT 
t)«tVitT'JSv;WS, 3) a) ADy>I : f*fcttCl-C6 7MJHtI 
&$nTV>Tt>«J;<» S^Klg^tMWb-l) ADy>Rf, 7K&S£fcte 
MS^WbT^TfectV^^^^^l/ST-ei^^nT^Tfect^C 1 ~C 6 
7-M^S, b-2) ^S^WUT^Tfc«fc^C3~C6x77P7;WU-C 
1~C4 7^^;US, £fcteb-3) lM^UT^Tt>i^C3~C6y 

fctt4) a) AD^r^ff^fcUC 1 ~C 6 7;i/^^STg^$nT^T : bck 
Tt)=fc^^J^yJHTii$ni^t^J;^C 1 ~C 6 7^iH. b- 
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2) fi&g£WbT^T 5 b<fcV>C3~C6v'£P7;i>3f;i'-C 

£7cteb-3) C 3~C 6 y^DTJ^HT'li^HTt^y b h'Dt 

~C8 7;i^;i'S. fcKttCS-CSy^OTMJU^f 1 *^^ £fc 
^^tTV^g^li^.h-lflC^-pT^^n^C 2~C 5(D^©m^7 

c47MjHTii^nT^Tt)<k^. ) T-$.§if^i~6<D^-rn^- 

8 . r'^7 s j m-c&z>m*m i ~ 7 (D^-rtifr-miztmo^^ s ^v- 

; w b * 7c e m m # w K ifg $ n $ & h % v> ft 7 jan ti „ 

9 . R'#7 5 y *T\ WimWtX*. R 3 #* 1 ) 7kg?2l£fc«C 1-C6©7 

;wuSTS&£nTUT*)ck^t:u v;ps> ££&2) a) )\u?y%=?--£. 

fcteC l~C6 7;Wl'»"Cg&£ftT^Tfc=);<> £ £ b - 1 ) 

£ftWTfeck^C 1 ~C 6 7;l^;i^ b-2) g^X£WbWTt>cfc^ 
C 3 ~C 6 y ^7 n7 W^-C 1 ~C 4 7J^JH, £7tteb-3) W&MZ^ 
LT^T^ct^C 3~C 6 'y^D7)^)Vm-em^tlX^Th^\, 2-yt 
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10. RWsys-e* ^mm^x, R'te2£mwAciy>i§c?T«& 

1 1. R'#75/ST\ l 2 tf7m&tC 4~C 6 x^D7^^;USTm^^n 
W3C 2 R 3 #C 3 7^^r-;UST\ ArrtV\ P^* >J^Tffi£ 

i 2 . ot©»** e>s«n^>w*^ i ce**©*!^ s ^7-;wt^*fc 
nxa^w tfiFSS n&i&hz ^tiftib ©tK«i«3. 

1 ) 5- (6-7 S 7-8- (3-7Mo7xzM -9H-9-7U -JW -1-pWIH. 2-5? t 
Hn-2-trU 5V > 

2 ) 1- (2- [6-7 5 J -8- (3-7M0 7 x-JU) -9- (2-7n^~ JM -9H-2-7U - 
;U -i-x^-;H -l->£ o 7^ y 

1 3 . Q&£TfWf)mm^ £7'J ><b^T**5, HS*^ 1 ICE 

«£©*££< s **7- ; wt£& * ti^ w ttf* $ ft & % & s ^ te-t ft £ © 

14. Q£ctmv^-CH£.%!}*-t3^>7-f 5^7-;Mt£&T&£» If 

£ n £ & & s v i tt-t n b © tK?p <m o 

1 6 . g*$£ i~i5 ©v»ma» i ®icts®©^< 5 yy-Mt&m&tz 

1 7 . s»3#e i <- 1 5 ©Vi-f 1 3ifciH«©iffi^< s ^7-;nt:£^£fc 
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i 8 . 1-15 ©v»i* n*> i Sk:s«o«^-f s ^/-;wt£tt*fc 

1 9 . 9!$% i~i5 ©li-rn^ i «^E«©»^-f a ^v-;wk-&**fc 

2 o . w*^ i ~ 1 5 ©n-rn^ i ^[ci2ftCDHS-&-r 5^/-;wt£**fc 
2 1 . wjre i~i5 ©vi-rn^ i ^tciB«©^^-r s ^»/-;wk^»*fc 

2 2 . TlEit 



R 2 tel) tKSIS-?, 2) Any>gf, 3) 5t-NR 6 R T R 6 £=fc£/R 7 te|H] 
-£fcte*lgftoT7k^IiH% C2-C5 7yJH, C1-C8 7MJH. 
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X^Z&MW^t-f&iZte^TMf&ZtlZC 2~C 5©»i«7=;M 

WTW<, S£fcADy>^TB&£nT^T ! b«fcV>C 1-047^ 
^;l/STSJfeSnT^Tt)«fcVi. ) . 4) AD^>gf, C1~C4 
7J^i^fcttC3~C6y^D7MJHTli$nt^TfcJ:^C 2~ 
C 8 7J^-iH. 5) AD^r>m^ TfcKS^fcttC l-C4 7MiHT 
tt&Stt"Ovrt>«J:l>C3~C 8 7;^-;H, 6) AO^*>Jg^, 7jc^S^ 

fc&7) ADy>R^, *KS*fcfiC l-C4 7J^StIi$nt^T 
t>«k^C 1 ~C8 7i^ + ->S^l*l, 

fe<fc^C3~C8 7M-JH, 2) Aoy^, zKKg£fcttC 1~C4 
7JWUXTfi&£ttTV>Tt>«fcV>C 3 — C8 7;^— 3) Aoy>l§C 

^ c i~c 4 7;^;i/STgm$nxv^Tt)ct^c i~c 8 7 

tWPS, 4) aMS^^tT^T^Jzv^u-^s, 5) e&£&^rLTv> 

Tfe«):^f07 , J-iH, 6) a) AO^r >JgH=-£ /cteC 1~C 6 7;^JV 

«8is*^ruT^T i b«kVi*;u^->;PSTfiiSi$nTiiTt>«kViC 1 ~c 6 

7;i/^;US> b-2) B&g£*rbTV>T*>«fc^C 3~C 6 y^D7JWWC 
1~C4 7;U=^^S, *fcttb-3) fitfcg£*iLTV>Tt>J:V>C 3~C 6 v 

77 □ 7;^;i-STgm$ nt & =t ^ 1, 2- v t k 0-2-^^ v e u vM> 

7) a) Any^^SfcliC 1~C 6 7;U^^aTB^^nTViTt>ct<, 

;V y JUTIi ^ tit t) J: C 1 ~ C 6 7 JV^;H« b-2) fij&S 
<&WbTViTt)«fcV>C 3~C 6 y^D7;^lrC 1 ~C 4 7;i^;l'S, 

b-3) c 3~c 6 •>^o7;v+;nxii$nxt^yt Ko**veu5 
y;us, &it\$8) a) /\Dy>sfSfcuc i~c 6 7jwnxs^^n 
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b-2) fi&g£*rbWt&«fc^C 3~C 6 y^D7i^-C 1-C4 7JV 

*;ps, c 3~c 6 ->i7 oyj^Mt^nf ni^^nx^ 

Q*«ktfflttB-*fcttft*oTN*fcttCH**f*-r*. ) t^tl^7Syf 
U (A2) t, -^ArCOX Xte/M3^>^£, Artel) 8& 

g£WLTV>Tfc«J:V>7U-;l'S, 2) S^S^WbT^TfeckV^^aT'J 
3) /M3$*>«^*fcttC 1~C 6 7;i'*;W£T1I»$*lTV»T 5 bJ: 
<4IHWC 1 ~C 6 7Jl^;l/S£fcteC 3~C 6 yi7D7JWVST*li 
^nTV^tTVfUyJVS, *fctt4) Ad^JR^fcttC 1~C 6 7;U 
^STiIlfc£nT^T*>«fc<S£JK : P#C 1~C 6 7MiH^fc«C 3~ 
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O (57) Abstract: Novel fused imidazole compounds of general formula (I), pharmacologically acceptable salts thereof, or hydrates 
^■4 of both, exhibiting adenosine A2 receptor antagonism and being effective in the prevention and treatment of diabetes mellitus and 
O complications of diabetes; wherein R 1 is optionally alkylated amino or the like; R 2 is hydrogen, alkyl, or the like; R 3 is optionally 
q substituted aryl, a pyridinone group, a pyrimidinone group, or the like; Ar is an optionally sybstituted aryl or heteroaryl group, or 



the like; and Q and W are each independently N or CH. 
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